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Forms  a 
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Very  little 
terra  poo- 
duah. 

Z189 

I> .  f 

lime,  but 
JIM  day. 


Mae.  OncxponngthelHinor  to  the  open  air,  it  all 
evaporate*,  leaving  p.sre  water  behind. 

As  la  all  the  operations  with  vitriolic  acid  hitherto 
related,  {bme  final!  quantity  of  it  panes  into  the  re- 
ceiver, oar  author  {hows  how  to  deprive  the  colouring 
matter,  of  that  vitriolic  taint.  For  this  purpofe  do- 
thing  more  is  nccefiary  than  to  put  a  little  chalk  into 
[he  matter,  and  redifUl  it  with  a  very  gentle  heat  s  the 
acid  unites  with  the  chalk,  and  the  colouring  matter 
goes  over  in  its  grcatcit  purity.  In  order  to  hinder, 
as  much  as  pollible,  the  efcapc  of  the  volatile  colour- 
ing matter  through  the  lute,  he  makes  ufe  of  a  fmall 
receiver,  putting  into  it  a  little  diAilled  water,  and 
placing  it  10  that  the  greater  part  lhall  be  immerfed 
in  cold  water  during  the  operation.  The  water  im- 
pregnated with  this  colouring  matter  has  a  peculiar 
but  not  diiagreeable  fined,  a  taAefomewhat  approach- 
ing to  fweei,  and  warm  in  the  mouth,  at  the  lame 
time  exciting  cough.  When  rectified  as  above  direct- 
ed, it  appears  to  be  n cither  acid  nor  alkaline;  for  it 
neither  reddens  paper  dyed,  with  lacnuis,  nor  does  it  re- 
ftore  the  colour  of  fiich  paper  after  it  has  been  nude 
red  ;  but  it  renders  turbid  the  folutions  of  foap  and 
hepar  fulphuris.  The  fame  liquor  mixed  with  fixed 
alkali,  though  it  contains  a  fuperabundance  of  colour- 
ing matter,  rcAores  the  blue  colour  of  paper  reddened 
by  an  acid.  By  diAillation  to  drynefs,  there  goes 
over  a  part  of  the  colouring  matter  which  difengages 
itfelf  from  the  alkali ;  the  retiduum  is  fcluble  in  water, 
and  has  ail  the  properties  of  the  beft  lixivium  fangui- 
nis ;  but,  like  the  true  lixivium,  it  is  decomposed  by 
all  the  acids,  even  by  that  of  fixed  air.  With  cauftic 
volatile  alkali  it  forms  a  kind  of  ammoniaca!  fair; 
which,  however,  always  fmells  volatile,  though  the  co- 
louring matter  be  in  ever  fo  great  proportion.  By 
diftil lation  the  whole  inftantly  rifes,  arid  nothing  bat 
pure  water  is  left  in  the  retort. 

Magnclia  precipitated  from  Epfom  fait  by  canftic 
volatile  alkali,  was  diiTolved  1:1  the  colouring  matter  by 
allowing  them  to  Hand  together  for  feveral  days  iu  a 
warm  clofe  bottle.  On  expofure  to  the  open  air,  the 
magneiia  feparatcd  from  it  by  its  fuperior  attraction 
for  aerial  acid,  and  formed  on  the  frr/aee  of  the 
water  a  pellicle  tike  that  of  cream  of  tartar.  This 
folution  was  likewife  decompofed  by  alkalies  and  lime- 
water. 

The  colouring  matter  derives  but  a  very  finall 
quantity  of  terra  ponderoi'a,  which  may  be  after- 
wards precipitated  by  vitriolic  and  even  by  aerial 
acid. 

Pure  clay,  or  the  bails  of  alum,  Is  not  attacked  by 
it.  Lime  is  diublvcd  in  a  certain  quantity.  The  iu- 
perabnndant  portion  ihould  be  feparatcd  by  filtration  5 
and  as  the  liquor  contains,  betides  the  combined  lime, 
the  portion  which  water  itfelf  is  able  to  take  up,  in 
order- to  free  it  from  this,  prccifcly  the  fame  quantity 
of  water  impregnated  with  aerial  acid  is  to  be  added 
as  is  rcquiiite  for  precipitating  an  equal  quantity  of 
lime-water.  The  colouring  matter,  thus  Cnurated 
with  lime,  is  io  be  filtered  again,  and  then  tobe  pre- 
served in  a  well  clofed  bottle  to  prevent  the  accefs  of 
fixed  air.  This  folution  is  decompofed  by  all  the 
acids,  and  by  the  pnre  or  caoAic  alkalies.  By  diAilla- 
rion  the  colouring  matter  rifes,  and  nothing  but  pnre 
Umc  is  left  in  the  retort. — This  folutiou  of  lime  ap> 
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pears  to  our  author  to  be  fo  perfectly  taturatcd,  that  he 
employed  it  in  preference  to  any  other  in  the  experi- 
ments he  made  on  metals,  and  which  we  are  now  about  Tt^  \ 

W «laW*  .  .   .  on »f  ll,K" 

From  the  trials  made  by  Mr  Scheele,  It  appears  the  mod 

that  the  colonriog  matter  has  no  effect  upon  any  me-  ptoperfor 

tal  or  metallic  lol-.itiou,  excepting  thofe  of  filvcr  and  «p«ri- 

quickfilver  in  nitrous  acid,  and  that  of  iron  in  fixed  mem' on 

air.   The  firA  is  precipitated  in  a  white  powder:  the"1"*'' 

fecond  in  a  black  one*  and  the  third  auumes  a  lea-  silver, 

green  colour,  which  afterwards  tarns  to  blue.    With  qukkfilvcr, 

metallic  calces  it  produces  the  following  phenomena,  and  iron 

1.  Gold  precipitated  by  aerated  alkali  becomes  white.  p^dpHa- 

2,  The  fixed  air  is  dil'engaged  from  a  precipitate  of  'tcdbyche 
iilver  with  a  (light  cfTcrveicrticc.  3.  Calx  of  mercury  ^j™™"* 
is  diiTolved,  and  yields  cryftals  by  gentle  evaporation.     lr  ' 

4.  The  calx  of  copper  precipitated  by  aerated  alkali  its  eflkaa 
effcrvefces,  and  auumes  a  faint  citron  colour.  J.  Calx  of  en  metal- 
iron  precipitated  from  its  folution  in  the  vitriolic  acid  B*  ; 
by  the  fame  alkali,  effervefces,  and  alliimes  a  dark  blue 
colour.    6.  Precipitated  cobalt  Alows  feme  figns  of 
etiervefcencc,  and  changes  into  a  yellowiih  brown  co- 
lour.   The  other  calces  arc  not  acted  upon.  u«.j 

The  prrcipicating  liquor  abovementioned,  poured  On  ruetid- 
tnto  metallic  folutions,  produces  the  following  appear-  Beftlu- 
ances  by  means  of  double  elective  attraction.  1.  Gold  ,iotu- 
is  precipitated  of  a  white  colour,  but  by  adding  a  fu- 
perabundant  quantity  of  the  precipitating  liquor  the 
calx  is  redinblved.  The  fecond  folution  is  colourlefa 
as  water.  2.  Silver  is  precipitated  in  form  of  a  white 
fitbftance  of  the  conuftence  of  chcefe  ;  by  adding  more 
of  the  liquor  the  precipitate  is  redinblved,  and  the  fo« 
hition  is  not  decompofed  either  by  fat-ammoniac  or 
marine  acid.  3.  Corrofive  fuhlimate  apparently  un- 
dergoes no  change,  though  it  is  in  reality  decom- 
pounded;  the  calx  being  rjiflolved  in  the  colourijtg 
matter.  Mercury  dUlblved  in  the  nitrous  acid  without 
hear,  is  precipitated  in  form  of  a  black  powder.  4, 
The  folutions  of  tin  end  bifmath  arc  precipitated,  but 
the  calx  is  not  aelcd  upon  by  the  colouring  matter. 

5.  The  fame  effects  are  produced  on  ttjc  folution  of 
butter  of  antimony,  as  well  as  on  that  of  well  dc- 
phlogiilkatcd  calx  of  irou.  6.  Blue  vitriol  is  preci- 
pitated of  a  yellow  citron  colour :  if  more  of  the  pre- 

1  i  pi'..: ::'  ;■•  'ii;:;.jr  Lc  £;U;cJ,  t'10  \<\ lc:j:'  r  i r..';i:f- 
folvrd  into  a  colourlcfs  Iiqnor  and  a  coionflefs  folu- 
tiou of  the  Gone  calx  is  likewife  obtained  by  volatile 
alkali.  On  adding  more  of  the  folution  of  blue  vi- 
triol, the  folotion  likewife  difappears,  and  the  liquor 
aflhmes  a  green  colour.  Acids  diflblve  a  portion  of 
this  precipitate,  and  the  remainder  is  white.  The 
muriatic  acid  duTolves  the  precipitate  completely,  but 
lets  it  fall  again  on  the  addition  of  water.  7.  The  fo- 
lution of  white  vitriol  yields  a  white  precipitate,  which 
is  not  redinblved  by  addition  of  the  precipitating  li- 
quor, but  is  folublein  acids.  Thefe  folutions  finell 
like  the  colouring  matter,  which  may  be  feparatcd 
from  them  by  diiltllation.  8.  Green  vitriol  is  preci- 
pitated firA  of  a  yetlowHh  brown  colour,  which  foon 
changes  to  green,  and  then  becomes  bine  on  the  fur- 
face.  Some  hours  afterwards  the  precipitate  fubfides 
to  the  bottom  of  the  vcrtels,  and  then  the  whole  mix- 
ture turns  blue;  hut  on  adding  any  acid  the  preci- 
pitate becomes  inftantly  blue.  If  a  very  finall  quanti- 
ty of  green  vitriol  be  put  into  the  precipitating  liquor, 
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the  precipitate  is  entirely  diffolved,  and  the  whole  af- 
fumrs  i  yr'.Iow  rutour.  7-  S:.ljii:m  1,1  coital:  lets 
fall  a  brownifh  yellow  precipitate,  which  i*  not  dif- 
folved by  adding  more  of  the  precipitating  liquor, 
neither  is  ic  foluhlc  in  acids.  By  diftillarion  the  co- 
louring matter  goes  over  into  the  receiver. 

Laflly,  our  author  undertook  an  invefHgation  of  the 
conflitucnt  parts  of  the  colouring  matter  itfelf ;  and 
in  this  he  fuccceded  in  fuch  a  manner  as  muft  do  ho- 
l»n  <>f  the  nour  to  his  memory,  at  the  fame  time  tha 
colouring  be  a  real  and  lafting  improvement  to  icii 
matter.      jng  a  method  of  preparing  this  valuable  j 

out  that  naufcous  and  horrid  ingredient,  blood,  which 
Infl'mma-  is  now  ufed  in  Ercat  quantities  for  that  purpofe.— His 
bilityofthefirik  hint  concerning  this  matter  feems  to  have  been 
colouring  taken  from  an  obfervatiou  of  the"  air  in  his  receiver 
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matter.     accidentally  taking  fire  from  the  neighbourhood  of  a 
candle.     It  burned  without  any  exploiion,  and  he 
was  able  to  inflame  it  fevcral  times  fucceflively.  Wifh- 
ing  to  know  whether  any  fixed  air  was  contained  in 
the  colouring  matter,  he  filled  a  retort  half  full  of 
the  liquor  containing  the  colouring  matter,  and  ap- 
plying a  receiver  immediately  after,  gave  the  retort 
a  briflc  heat.  As  icon  as  the  receiver  was  filled  with 
thick  vapours  of  the  colouring  matter,  he  disjoined  it, 
and,  inflaming  the  vapour  by  a  little  burning  fulphur 
introduced  into  the  cavity,  found  that  the  air  which 
rt96    remained  threw  down  a  precipitate  from  lime-water. 
Aerial  acid  "  Hence  (fays  he)  it  may  be  concluded,  that  the  aerial 
andplilo-  acid  (a)  and  phlogifton  exift  in  this  colouring  matter." 
gillon  fup-     jt  nas  jjeen  aflcj-tcd  Dy  f-veral  chemills,  that  Pruf- 
fian  blue  by  diftillation  always  yields  volatile  alkali. — 
To  determine  this,  Mr  Schcclc  prepared  forr.e  exceed- 
ingly pure  from  the  precipitating  liquor  abovemcu- 


pofed  to 
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blue  yield*  ttoncd  and  green  vitriol ;  diftilling  it  afterwards  in  a 
glafs  retort,  to  which  he  adapted  a  receiver  contain- 
ing a  little  diflilicd  water.  The  operation  was  con- 
tinued till  the  retort  became  red-hot.  In  the  re- 
ceiver was  found  the  colouring  matter  and  volatile 
alkali,  but  no  oil ;  the  air  in  the  receiver  was  im- 
pregnated with  aerial  acid,  and  the  fame  colouring 
matter;  the  rcfidimm  was  very  black,  and  obeyed  the 
magnet.  On  fubftituting,  in.'iead  of  the  Prntfian  blue, 
the  precipitates  of  other  metallic  fubflances  preci- 
pitarod  by  the  Prufian  alkali,  the  refill  rs  were: 
I.  The  yellownh  brown  precipitate  of  cobalt  yield- 
ed the  very  lame  products  with  Pruffian  blue  it- 
felf ;  the  refidunm  in  the  retort  was  black.  a.  The 
yellow  precipitate  of  copper  took  fire,  and  emitted, 
from  rime  to  time,  fparks  during  the  diftillation.  It 
produced  little  colouring  matter,  but  a  greater  quan- 
tity of  aerial  acid  and  volatile  alkali  than  had  been  ob- 
tained by  the  formes'  precipitates.  A  fublimatc  arofe 
in  the  neck  of  the  retort,  but  in  too  finall  a  quantity 
to  make  any  experiment ;  the  reliduum  was  reduced 
copper,  p.  The  precipitate  of  zinc  yielded  the  fame 
with  Pruffian  blue.  4.  That  of  filvcr  yielded  like- 
wife  volatile  alkali  and  fixed  atr,  but  chiefly  colour- 
ing matter}  a  fnblimate.  containing  fame  filver  arofe 
into  the  neck  of  the  retort 5  the  refiduiim  was  reduced 
Vox.  IV. 
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filver.    5.  Calx  of  mercury  cryflallized  by  means  of  lion, 
the  colouring  matter,  yielded  fomc  of  that  master,  ' 
but  fcarcc  any  mark  of  volatile  alkali.  Some  mercury, 
with  a  portion  of  the  original  compound,  arofe  in  the 
neck  of  the  retort.  IT;9 

From  thefc  experiments  Mr  Sehecle  concluded,  that  ingredtetttt 
the  colouring  matter  of  Prufttasi  blue  was  compofed  contained 
of  volatile  alkali  and  an  oily  matter.   He  was  con- 
firmed  in  his  conjecture,  by  obtaining  Pruffian  blue  louring 
from  green  vitriol  and  fpint  of  hanfnorn  recently  di- 
ftilled  on  the  addition  of  muriatic  acid.    The  fame 
product  was  obtained  by  means  of  the  volatile  fpirit 
drawn  from  ox's  blood  ;  fo  that  nothing  now  remain- 
ed, but  to  imitate  thefc  natural  proceiies  by  artificial-  TJOO 
ly  combining  the  two  ingredients  together.    For  ucfucccfe 
this  purpofe  he  diflilled  a  mixture  of  volatile  fait  fulat- 
and  unctuous  oil  ;  a  mixture  of  the  fame  alkali  with  "«npt»  to 
animal  fat,  and  with  oil  of  tr.rpciuiuc  ;  a  mixture  ofPrcE?re '* 
quick-lime,  fal  ammoniac,  and  auxnngc,  with  others  "u  cja  y 
of  a  iimilar  kind  ;  but  in  vain.    He  began  therefore  to 
conclude,  that  as  long  as  the  volatile  alkali  contained 
any  water,  it  could  r.ot  enter  into  an  union  fufhcieut'.y 
intimate  with  the  other  principles  to  form  the  colour- 
ing matter  ;  and  finding  alfo  that  the  coal  of  blood, 
mixed  with  fait  of  tartar,  yielded  very  good  lixiviom 
fanguinis,  he  concluded  that  no  oily  matter  was  ne- 


for  the  fuccefs  of  the  experiment. 
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Thus  was  our  author  led  to  make  the  follow-  True  me- 
ing  decifive  trials,  which  at  once  accomplilhcd  histhodof 
purpofe,  and  fhowed  the  truth  of  the  principles  he  had  forming  it. 
alTumcd.  Three  tablc-fponfuls  of  charcoal  powder 
Were  mixed  with  an  equal  quantity  of  alkali  of  tar- 
tar, and  the  mixture  pot  into  a  crucible.  A  iimilar 
mixture  was  put  into  another  crucible,  and  bo<h  put 
into  a  fire,  and  kept  red-hot  for  about  a  quarter  of  an 
hour.  One  of  them  was  then  taken  oat,  and  the 
contents  thrown,  while  perfectly  red-hot,  into  eight 
ounces  of  water.  Ac  the  fame  time  he  put  into  the 
other  quantity  an  ounce  of  fal  ammoniac  in  fmall 
pieces,  agitating  the  whole  brifkly  together,  and 
taking  care  at  the  fame  time  to  poih  the  fal  ammo- 
niac down  towards  the  bottom  of  the  crucible,  which 
he  replaced  in  the  fire.  Obfcrving  in  two  minutes  af- 
ter, thai  no  ammoniacal  vapours  arofe,  the  whole 
mafs  was  thrown,  when  red-hot,  into  eight  ounces 
of  water.  The  former  lixivium,  into  which  no  fal 
ammoniac  had  been  put,  yielded  no  Prufiian  blue  ;  but 
the  latter  fhowed  the  fame  phenomena  with  the  bell 
lixivium  fanguinis,  and  produced  a  great  c.iiautity  of 
blue.  By  mixing  plumbago  with  the  alkali  iuftcad 
of  charcoal,  a  tolerable  lixivium  was  obtained.  Ji0% 

u  From  tliefe  experiments  (fays  Mr  Schcclc),  it  Volatile  al- 
appcars,  that  the  volatile  alkali  is  capable  of  uniting  lali  capa. 
with  the  carbonaceous  matter,  after  it  has  been  u;b-  Me  °f  "jni- 
lilized  by  a  ftrong  heat ;  that  it  thus  acquires  the  rc- 
markable  property  of  combining  fo  firmly  with  fait  ©f  j£j  ™ 
tartar  as  to  be  able  to  frit  .tin  the  molt  violent  degree  ^ujo'aj 
of  heat;  and  when  this  lixivium  is  diffolved  in  water,  t0  fucum  a 
there  is  obtained  lixivium  fanguinis,  as  it  is  called. —  great  de- 
It  is  mow  eafy  to  explain  what  happens  in  the  diftil-  grec  of 
3  Y  htionk*- 


(a)  This  reafoning  feems  not  to  be  fnfficiently  conclufive  t  for  late  experiments  have  mown  that  inflamma- 
tion is  generally  attended  with  the  production  of  fixed  air,  which  could  not  be  proved  to  have  ar.  e  xiftencc  ei- 
ther in  the  materials  or  common  atmofpherc  before. 
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lation  of  PnuTian  blue,  as  well  as  that  of  the  other 
abovememioned  metallic  precipitates.— In  the  diflil- 
lation  of  Pruflian  blue,  for  instance,  the  calx  of  iron 
attracts  a  portion  of  phlogifton  from,  the  colouring 
matter.  The  aerial  acid  being  thus  difengaged,  mull 
go  over  into  the  receiver  with  the  volatile  alkali,  which 
is  fet  free  at  the  fame  inftant ;  but  as  the  calx  of  iron 
in  the  heat  of  this  difUUation  cannot  unite  with  more 
phlogifton,  a  portion  of  the  colouring  matter,  not 
decompofed,  rauft  likewife  arife.  If  the  calx  of  iron 
could  combine  with  the  whole  <>f  the  phlogifton,  there 
would  come  nothing  over  into  the  rccievcr  but  aerial 
acid  and  volatile  alkali.  In  order  to  prove  this,  I 
diltillcd  a  mixture  of  fix  parts  of  manganefe  finely 
powdered,  and  one  part  of  pulverized  Pnilliati  blue, 
and  obtained  nothing  but  aerated  volatile  alkali,  with- 
out the  leail  mark  of  colouring  matter." 

Mr  Scheele  fitrthcr  remarks,  (hat  thb  colouring 
matter  may  probably  be  obtained  in  an  aerial  form, 
though  he  had  not  been  able  to  do  fo.  It  is  alfo 
worth  notice,  that,  excepting  the  folutions  of  lilver 
and  mercury  in  nitrous  acid,  the  colouring  matter  of 
Pruifun  blue  is  not  able  to  decompofc  any  other  by  a 
Angle  elective  attraction.  Now,  as  we  know  that 
Prutlian  blue  is  not  foluble  in  acids,  it  naturally  fol- 
lows, that  the  colouring  matter  has  a  greater  affinity 
with  iron  than  acids  have,  notwithftanding  there  is 
no  precipitation  perceived  when  this  matter  is  mixed 
with  the  folution  of  vitriol  of  iron.  "  It  may  not  be 
eafy  (fays  Mr  Scheele)  to  give  a  fatisfactory  explana- 
tion of  this  phenomenon." 

Iron  deflagrates  with  nitre,  and  renders  the  fait  al- 
kaline and  cauftic.  A  part  of  the  iron  is  thus  render- 
ed foluble,  along  with  (he  alkalized  fait.  A  mixture 
of  equal  parts  of  iron  tilings  and  nitre,  injected  into  a 
ftrougly  heated  crucible,  and,  after  the  detonation, 
thrown  into  water,  tinges  the  liquor  of  a  violet  or 
purplifh  blue  colour.  This  iblution,  however,  is  not 
permanent.  Though  the  liquor  at  firfl  partes  through 
a  filter,  without  any  ieparation  of  the  iron;  yet,  on 
Handing  for  a  few  hours,  the  metal  falls  to  the  bot- 
tom, in  form  of  a  brick-coloured  powder.  Volatile 
alkalies  inftantly  precipitate  the  iron  fro  in  this  fixed 
alkaline  folution. 

Iron  readily  unites  with  fulphur;  and  when  com- 
bined with  it,  proves  much  eafier  of  fufion  than  by 
itfelf.  A  mixture  of  iron  filings  and  fulphur,  moiften- 
ed  with  water,  and  prefled  down  clofe,  in  a  few  hours 
fwells  and  grows  hot;  and,  if  the  quantity  is  large, 
burfts  into  flame. 

By  cementation  with  inflammable  mater?,  iron  im- 
bibes a  larger  quantity  of  phlogifton  •  and  becomes 
much  harder,  lefs  malleable,  and  more  fafihlc.  It  is 
then  called  /lee/.    See  MbT ALICRGT,  and  $mi. 


J  5.  Lsad. 

Lead  is  a  pale  or  livid-white  metal,  foon  lofing  its 
brighrnefs  in  the  air,  and  contracting  a  blackifh  or 
greyilh  aJh-colour.    It  is  the  foftefl  and  moft  flexible 
of  all  metallic  bodies  ;  but  not  ductile  to  any  great  do- 
t*o8    gree,  cither  in  the  form  of  wire  or  leaf ;  coming  far 
Hai  very   Sort,  in  this  relpelt,  ofall  other  metals.    It  has  alfo 
little  ten*-  the  lcaft  tenacity  of  all  metallic  bodies  ;  a  leaden  wire 
city. 


of  ,V  of  an  inch  diameter  being  capable  of  fnpporting  JU»d. 
only  29;.  pounds.    Leadhas,  however,  a  conddcrable  *     "  '' 
fpeciric  gravity  3  lofing,  when  immerfed  in  water,  be- 
tween    and  ,\  of  its  weight,  k  is  of  all  metals  the  I40o 
moft  fufiblc,  excepting  only  tin  and  bifmnth.   The  shccb-icai. 
plumbers  call  thin  {heets  of  lead  upon  a  table  or  mould, 
covered  with  a  woollen,  and  above  this  with  a  linen, 
cloth,  without  burning  or  fcorching  the  cloths.  The 
melted  lead  is  received  in  a  wooden  cafe  without  a 
bottom  s  which  being  drawn  down  the  Hoping  table 
by  a  man  on  each  fide,  leaves  a  Iheer  of  its  own  width, 
and  more  or  lefs  thiti  according  to  the  greater  or  lefs 
celerity  of  its  defcent.   For  thick  plates,  the  tabic  is 
covered  over  with  lnoiftened  fand,  and  the  liquid  me- 
tal eouductcd  evenly  over  it,  by  a  wooden  iirikc, 
Which  bears  on  a  ledge  at  each  iide.  19M 

Some  have  preferred,  for  mechanic  ufes,  the  milled  Advanw- 
lead,  or  flatted  meets,  to  the  call  5  as  being  more  equal,  p*  of  mil- 
finooth,  and  folid.   But  whatever  advantage  of  this  ™  lcad 
kind  the  milled  fort  may  appear  to  have  at  hrft,  they  Pr*c»rioUB" 
arc  not  found  to  be  very  durable.    When  the  lead 
is  itretcltcd  between  the  rollers,  its  cavities  inuft  nc- 
ccllarily  be  enlarged.   The  panicles  of  metal  that 
n:ay  be  iqueczed  into  them  can  have  no  union  or  ad- 
heiion  with  the  contiguous  particles ;  and  of  conle- 
queuce,  muft  be  liable,  from  bending,  blows,  jam, 
8tc.  to  Aart  out  again,  and  leave  the  mafs  fpongy  and 
porous.  tan 

Lead  yields  thedullcft  and  weakcit  found  of  all  me-  Rendered 
tallie  bodies.  Reaumer  obferves,  that  it  is  rendered  fo-  fimoreas. 
norous  by  carting  a  fmal!  quantity  into  a  fpherical  or 
elliptical  feguient,  as  in  the  bottom  of  an  iron-laddle  ; 
from  hrncc  lie  conjectures,  that  the  found  of  the  fo- 
norous  metals  might  be  improved  for  the  bells  of 
clocks,  &c.  by  giving  them  a  fimilar  form. 

Though  this,  metal  very  toon  lofes  its  I uft  re,  and  tar- 
nifties  in  the  air,  it  refills  much  longer  than  iron  or 
copper  the  combined  action  of  air  and  water,  before 
it  is  decompofed  or  deftroyed  and  hence  it  is  exceed- 
ingly nfefol  for  many  p.irpofcs  to  which  thefc  metals  »i» 
can  by  no  means  be  applied.  When  juft  become  fluid,  Cakiued. 
lead  looks  bright  like  quickfdver ;>but  immediately 
contracts  a  variously  coloured  pellicle  on  the  furfacc. 
If  this  is  taken  off,  and  the  fire  continued,  a  frelli  pel- 
licle will  always  be  formed,  till  the  metal  is  by  decrees 
changed  into  a  dufky  powder  or  calx.  The  injection 
of  a  little  fat,  charcoal-powder,  or  other  inflammable 
matter,  prevents  this  change,  and  readily  revives  the 
calx  into  lead  again.  It  is  faid,  that  lead,  recovered 
from  its  cakes,  proves  fomcwhat  harder  and  whiter 
than  at  firlt,  as  well  as  lefs  fiibjecl  to  tarnilh  in  the 


air. 
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The  blackifh  calx  orafhes  of  lead  become  of  a  very  Minium, 
different  appearance  if  the  calcination  is  continued 
with  a  fire  fo  moderate  as  not  to  melt  them,  and  par- 
ticularly if  expofed  to  flame.  By  this  treatment  it  is 
faid  that  they  become  firfl  yellow  ;  then  they  arc  call- 
ed fiejficot  or  jte/U-w  lead.  This  colour  becomes  gra- 
dually more  and  more  intenfc,  till  at  lafl  the  calx  is  of 
a  deep  red  ;  and  then  is  called  minium  or  rtd  lead ; 
but  it  is  certain,  that  by  proper  management  this  calx 
never  becomes  yellow,  affuming  a  rcddilh  colour  from 
the  beginning.  Too  great  a  heat  makes  it  irrecover- 
ably yellow.    It  can  be  more  cafily  prepared  wuhout 

expofure 
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Lead,    expofure  to  the  flame.   The  degree  of  heat  neccflary 

'  v — *  for  converting  it  into  minium  is  bcrwecu  6co  and  700 

1114  °f  Fahrenheit, 
i/nharg*.  If  inftead  of  keeping  this  calx  in  a  continued  mo- 
derate heat,  it  be  fuddenly  riifed,  the  nutter  then  puts 
on  a  foliated  appearance,  changing  10  a  dull  kind 
of  brick-colour  when  powdered,  and  is  then  called  /<- 
thaw.  Moll  of  Chi*  fubftance  is  produced  by  refining 
filver  with  lead  (feeRenNmc):  and  is  of  two  kinds, 
white  and  red.  Thefc  two  arc  diftinguiihed  by  the 
names  aHiihurge  ofgM,  and  litharge  fihtr.  The 
mod  perfect  is  that  called  iitkatge  <if  g'.ld  :  the  pile 
fort  contains  a  confiJerablc  proportion  of  lead  in  us 
metallic  Ante;  and  even  the  higheA  coloured  litharge 
is  feldom  free  from  a  little  metallic  lead,  discoverable 
and  fcparable  by  melting  the  mafs  in  a  crucible  1  when 

,  1I5       :l:c  Icid  :';iI-..k:.ls  tj  :lv  or  tr;;::i. 

PKraoiae.  Lead  mingles  in  fulion  with  all  the  metals  except 
m  with  iron,  with  which  it  rcfufes  any  degree  of  onion  as 
titer  me-  |ong  u  ^  \^  preferves  its  metallic  form.  On  con- 
tinuing the  fire,  the  lead,  (edifying  or  calcining,  ab- 
forbs  the  pblogiftic  principle  of  the  iron,  and  cotife- 
quently  promotes  the  calcination  of  that  metal  j  both 
being  at  leugth  reduced  to  calces.  Thefulible  calx  of 
lead  ealily  unites  with  the  calx  of  iron,  and  both  melt 
together  into  an  opaque  brown  or  blackiih  glafs.  Cop- 
per does  not  unite  With  melted  lead  till  the  fire  is  rat- 
fed  lo  high  as  to  make  the  lead  fmoke  and  boil,  and 
of  a  bright  red  heat.  Pieces  of  copper,  now  thrown 
in,  foon  dill'olve  and  difappear  in  the  lead:  the  mix- 
ture, when  cold,  is  brittle,  and  of  a  granulated  tex- 
ture. The  union  of  thefe  two  metals  is  remarkably 
flight.  If  a  mixture  of  copper  and  lead  is  cxpofed 
to  a  fire  no  greater  than  that  in  which  lead  melts, 
jhc  lead  almoit  entirely  runs  off  by  itfclf ;  a  repa- 
ration of  which  no  other  example  is  known.  What 
little  lead  is  retained  in  the  pores  of  the  copper,  may 
be  fcorified,  and  melted  out,  by  a  firr  conliderabty  let's 
than  is  fuffictent  to  fufc  copper.  If  any  of  the  copper 
is  carried  off  by  the  lead,  it  fwims  unmelted  on  the 
furface. 

Gold  and  filver  are  both  diflblved  by  lead  in  a  flight 
red  heat.  They  are  both  rendered  extremely  brittle 
by  the  minuteft  quantity  of  this  metal  $  though  lead  is 
rendered  more  ductile  by  a  finall  quantity  of either  of 
them.  In  cuprllation,  a  portion  of  lead  is  retained  by 
gold,  but  filver  parts  with  it  all.  On  the  other  hand, 
in  its  cliquadon  from  copper,  if  the  copper  contains 
any  of  the  precious  metals,  the  filver  will  totally  melt 
out  with  the  lead,  but  the  gold  will  nor.  The  attrac- 
tion of  lead  to  copper,  however  flight,  is  greater  than 
that  of  copper  to  iron ;  a  mixture  of  copper  and  iron 
being  boiled  in  melted  lead,  the  copper  is  imbibed  by 
the  lead,  and  the  iron  thrown  up  to  the  top  Silver 
Is  in  like  manner  imbibed  from  iron  by  lead ;  whilA 
tin,  on  the  contrary,  is  imbibed  from  lead  by  iron. 
If  two  mixtures,  one  of  lead  and  tin,  attd  another  of 
iron  and  filver,  be  melted  together,  the  remit  will  be 
two  new  combinations,  one  of  the  tin  with  the  iron  at 
the  top,  the  other  with  the  lead  and  filver  at  the  bot- 
tom: now  carefully  focver  the  matter  be  ftirred  and 
mixed  in  forton/  the  two  compounds,  when  grown 
cold,  are  found  diAinct,  fo  as  to  be  parted  with  a  blow. 
This  metal  is  foluble  in  alkaline  lixivia  and  exprefr 
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fed  oils.   Plates  of  lead  boiled  in  alkaline  lixivia,  have  Ho. 
a  finall  part  diflblved,  and  a  confiderablc  quantity  cor-  — rj— ' 
roded:  the  fblotion  flains  bair  black.    Lead,  fnfed  soluble  in 
with  fixed  alkaline  falts,  is  in  part  corroded  into  a  ,fi, »n« and 
dark-coloured  fcoria,  which  partially  diJJotvcs  in  wa-  i»  oil*, 
ter.    Expreiled  oils  duTolve  the  calces  of  lead,  by  boil- 
ing, in  inch  large  quantities  as  to  become  thick  and 
continent ;  hence  plafiers,  cements  for  water- works, 
paint  for  preserving  nets,  &c.   Acids  have  a  greater 
affinity  with  leads  than  oUsbave.  If  the  common pla- 
Itcr,  composed  of  oil  and  litharge,  be  boiled  in  di/til- 
kd  vitxgar,  the  litharge  will  be  dittblved,  and  the  oil 
thrown  up  to  the  top.  The  oil  thus  recovered,  proves 
folttble  like  euemial  oils  in  fpirit  of  wine  ;  a  pheno- 
menon firft  taken  notice  of  by  Mr  Geoffrey. 

J  6.   T  t  x\  ' 

The  colour  of  this  metal  refeinbles  filver,  bat  is 
lomewhat  darker.  It  is  fofter,  lefs  elaAic,  and  fo- 
norous,  than  any  other  metal  except  lead.  When 
bent  backwards  and  forwards,  it  occafmns  a  crackling 
found,  as  if  torn  afunder.  It  is  the  lighted  of  all  the 
malleable  metals,  being  little  more  than  feven  times 
fpecirically  heavier  than  water.  The  tenacity  of  its 
parts  alfo  is  not  very  confiderable  ;  a  tin  wire  of  T*, 
of  an  inch  diameter  being  able  to  fitpport  only  49* 
pounds.  1217 

Tin  is  commonly  reckoned  the  IcaA  diicti'.e  of  all  Capable  o( 
metals  except  lead ;  and  certainly  is  lb,  in  regard  to  j>ttn£  bcst 
ductility  into  wire,  but  not  in  regard  to  extenfibility  'n*<»t™ 
into  leaves.    Thefc  two  properties  fecm  not  to  be  £b  ***** 
much  connected  with  one  another  as  is  generally  ima- 
gined.  Iron  and  Aeel  may  be  drawn  into  very  fine 
wire,  but  cannot  be  beat  into  leaves.    Tin,  on  the 
other  hand,  may  be  beat  into  very  thin  leaves,  but 
cannot  be  drawn  into  wire :  gold  and  filver  poJl't-ls 
both  properties  in  a  very  eminent  degree  ;  whilil 
lead,  norwithfianding  its  flexibility  and  to  fined,  can- 
not be  drawn  into  fine  wire,  or  beat  into  thin  leaves.  It 
melts  the  moA  ealily  of  all  the  metals ;  about  the 
430th  degree  of  Fahrenheit's  thermometer.  Heated 
rill  almoA  ready  to  melt,  it  becomes  fo  brittle  that 
large  blocks  may  be  ealily  beat  to  pieces  by  a  blow. 
The  purer  fort,  from  its  facility  of  breaking  into  long 
mining  pieces,  is  called grain-tin.   Melted,  and  nim- 
bly agitated  at  the  in  Rani  of  its  beginning  to  congeal, 
it  is  reduced  into  fma'l  graiits  or  powder.  tti* 

With  the  heat  neceflary  for  fufion,  it  may  alio  be  Calcined, 
calcined ;  or  at  leaft  fi>  far  deprived  of  its  phlogiAon 
as  to  appear  in  the  form  of  a  grey  calx,  which  may 
be  entirely  reduced  to  tin  by  the  addition  of  inflam- 
mable matter.  The  calcination  of  tin,  like  tha'  of 
lead,  begins  by  the  melted  metal  lofing  its  brightness, 
and  comra&mg  a  pellicle  on  its  farface.  If  the  fire  is 
railed  to  a  cherry-red,  the  pellicle  fwells  and  burfis, 
d-fcharghig  a  finall  bright  rlame  of  an  arfenical  fmeli. 
By  longer  continuance  in  the  fire,  the  metal  is  con- 
verted firft  into  a  grcyuh,  and  then  into  a  perfeclly 
white  calx,  called  putix,  which  is  ufed  for  poit  thing 
glafs  and  other  hard  bodies. 

The  calx  of  tin  is  the  moft  refractory  of  all  others. 
Even  in  the  focus  of  a  large  burning  mirror,  it  only 
fofteus  a  little,  and  forms  crystalline  filaments.  With 
5  Y  2  1:; 
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glafs  of  bifm'.uh,  and  the  fimple  and  arfenicated  glalfcs 
of  lead,  it  forms  opaque  milky  compounds.  By  this 
property  ic  is  fitted  for  making  the  bails  ot  tlteiin- 
perfed  glaffcs  called  tnamttt  \  (fee  Glass  and  j£ha- 
mbl).  The  author  of  the  Chemical  Didiunary  re- 
lates, "  that  having  expofed  very  pure  tin,  fiugly,  to  a 
fire  a«  ftrong  as  that  of  a  glafs-houfe  furnace,  during 
two  hours,  underamuiHc,  inau  uncovered  teft,  and 
having  then  examined  it,  the  inctal  was  found  covered 
with  an  exceedingly  white  calx,  which  appeared  to 
have  formed  a  vegetation }  under  this  matter  was  a 
rcdJilh  calx,  and  an  hyacimhinc  glafs  ;  and  laflly,  at 
the  bottom  was  a  piece  of  tin  unaltered.  The  expe- 
riment was  feveral  times  repeated  with  the  fame  iuc- 
cefs." 

Nitre  deflagrates  with  tin,  and  haftens  the  calcina- 
tion of  this  as  well  as  of  other  imperfect  metals.  The 
vapours  which  rife  from  tin,  by  whatever  method  it 
is  calcined,  have  generally  an  arfenieal  fiucll.  Tin 
melted  with  arfeuic  falls  in  great  pare  into  awhitilh 
calx :  the  parr  which  remains  uncalcincd  proves  very 
brittle,  appears  of  a  white  colour,  and  a  fparkling 
placed  texture,  greatly  refembling  zinc.  The  arfenic 
is  Jlrongly  retained  by  the  tin,  fo  asfcarcely  to  be  fepa- 
rable  by  any  degree  of  lire  5  the  tin  always  difcover- 
l»g>  by  its  augmentation  in  weight,  that  it  holds  a  por- 
tion of  arfenic,  though  a  very  intenfe  fire  has  been 
ufed.  Hence,  as  the  tin  ores  abound  in  arfemc,  the 
common  tin  is  found  alfo  to  participate  of  that  mi- 

Hcnckcl  difcovcrcd  a  method  of  fcparating  a  Anal 
arfeuic  from  tin ;  namely,  by  ibwly  diiTolvir.g  the  tin 
in  eight  times  its  quantity  of  an  aqua-regia  made  with 
fal  ammoniac,  and  felting  the  fol.ition  to  evaporate  in 
a  gentle  warmth:  the  arfenic  begins  to  concrete  whilil 
the  liquor  continues  hot,  and  more  plentifully  on  its 
growing  cold,  into  white  cryftals.  fit.  Margraaf,  in 
the  Berlin  Memoirs  for  1746,  has  given  a  more  par- 
ticular account  of  this  prucefs.  He  obfervea,  that  the 
white  fediment  which  at  firft  fcparates  during  the  dif- 
foliulon,  is  chiefly  arfenieal;  that  Malacca  tin,  which 
is  accounted  one  of  the  pureft  forts,  yielded  no  lcfs 
than  ;th  us  weight  of  arfenicalcryftals ;  that  fome  forts 
yielded  more  ;  out  that  tin  extracted  from  a  particular 
kind  of  ore,  which  coiitjiiied  110  arfenic,  afforded  none. 
That  the  cry  fiats  Were  traly  arfenieal,  and  appeared  from 
their  being  totally  volatile ;  from  their  fobliining  (a 
little  fixed  alkaline  fait  being  added  to  abforb  the 
acid)  into  a  colourlefs  pellucid  concrete;  from  the 
fubiiinatc,  laid  on  a  heated  copper-plate,  exhaling  in 
fumes  of  a  garlic  fntell ;  from  its  ftaitiing  the  copper 
white :  aud  from  its  forming,  with  fulphur,  a  com- 
pound fimilar  to  the  yellow  or  fulphurated  arfenic. 
He  found  that  the  arfenic  was  feparable  alfo  by  means 
of  mercury  ;  an  amalgam  of  tin  being  long  triturated 
with  water,  and  the  powder  which  was  warned  off 
committed  to  diflillation,  a  little  mercury  came  over, 
sind  bright  arfenieal  flowers  arofe  ill  the  neck  of  ihe 
retort.  Dr  Lewis  obferves,  that  the  crackling  noife 
of  tin  in  bending  may  paflibly  arife  from  its  arfenic; 
as  thofe  operations  which  are  laid  to  fepsrate  arfenic 
from  the  metal,  likewifc  deprive  it  of  this  property. 

Tin  may  be  allayed,  in  airy  proportion,  with  all  me- 
tals by  fulion :  but  it  .ibfchucly  deftroys  their  duciility, 


filver. 

i  sat 

other  mo 


Not  liable 

■,;  r..li. 


Xas4 
Aurum 
mofaicum. 


and  renders  them  brittle,  as  in  bell-metal ;  whence  this 
metal  has  obtained  the  name  of  duhiut  metahtruw. 

Iron  is  dhlolvcd  by  tin  in  a  beat  far  lefs  than  thai  in 
which  iron  itfelf  melts  1  the  compound  is  white  and 
brittle.  Iron  added  to  a  mixture  of  lead  and  tin,  takes 
up  the  tin,  leaving  the  lead  at  the  bottom  1  and  in  like 
manner,  if  lead,  tin,  and  filver,  arc  melted  together, 
the  addition  of  iron  will  abforb  all  the  tin,  and  the  tin 
only.  Hence  an  esfy  method  of  purifying  Jilvcr  from 
tin. 

Tin  notwithftanding  it  is,  like  lead,  foon  deprived 
of  its  lullre  by  estpofurc  to  the  air,  is  nevcrthelcfs 
much  leis  liable  to  ruftthan  either  iron,  copper,  or 
lead;  and  hence  is  advanugeauiry  ufed  for  covering 
over  thciniidtsof  other  metalline  veflcls.  The  amal- 
gam of  mercury  and  tin  is  employed  to  cover  one  of 
the  furfaces  oi  looking-glafles  1  by  which  they  are  ren- 
dered capable  of  reflecting  the  rays  of  light.  The 
amalgam  alfo,  mixed  with  fulphar  aud  fal  ammoniac, 
and  fct  to  fublime,  yields  a  fparkling  gold-coloured 
fobftancc  called  aurum  Htefaiam ;  which  is  ibmciimes 
uicd  as  a  pigment.  This  preparation  is  commonly 
made  from  quicktilvcr  and  tin,  of  each  two  parts, 
amalgamated  iogethcr  ;  and  then  thoroughly  mixed 
with  fulphur  and  fal  ammoniac,  of  each  one  part  aud 
a  half.  The  mercury  and  fulphur  unite  into  a  cinna- 
bar, which  fublimes  along  with  the  fal  ammoniac; 
and,  after  fublimauon,  the  aurum  mofaicum  remains 
at  the  bottom. 

Sulphur  may  he  united  with  tin  by  fufion  ;  and  forms 
with  it  a  brittle  niafs,  more  difficultly  fnfible  than  pnrc 
tin.  Sulphur  has,  in  this  refpect,  the  fame  efTccl  up- 
on tin  as  upon  lead.  The  allay  of  tin  leflens  the  fufi- 
L:ln_:  .if  (iitu  very  l"u.ib>  iiictil  ,  -.vlu.c  it  ir.crcafcs 
the  fufibility  of  other  difficultly  fufiblt  metals,  as  iron 
and  copper. 

$  7.    J\1ercuky  or  Quicksilver. 

Mercury  is  a  fluid  metallic  fuhftattce,  of  a  bright 
filver  colonr,irefcmbling  lead  or  tin  when  melted ;  en- 
tirely void  of  taAc  and  fiucll ;  extremely  divifible;  and 
congealable  only  in  a  degree  of  cold  very  difficultly 
produced,  in  this  country,  by  art  (fee  Cot©  and  to  n-  t*ts 

0  ELATION).    It  IS  the  Hiofl  ponderous  of  all  fluids,  Heavier  in 

and  of  all  knowu  bodies,  gold  and  platina  excepted  j  wmtertban 
its  fpecific  gravity  being  to  that  of  water  nearly  as  14  *° 
to  1.   It  is  found  to  be  fpecifically  heavier  in  winter 
than  in  fummer  by  i$  grains  in  11  ounces 

Neither  air  nor  water,  nor  the  united  aflien  of  thefe 
two,  feem  to  make  any  impreffion  upon  mercury ;  nor 
is  it  more  fufceptible  of  ruil  than  the  perfeel  metals. 
Its  for  face,  nevcrthelefs,  is  more  quickly  taruillted 
than  gold  or  filver  ;  becaufe  the  duft  which  floats  in 
the  air,  quickly  fcizes  on  its  wrface.  The  watery  va- 
pours alfo,  which  float  in  the  air,  feem  to  be  attrac- 
ted by  mercury.  m< 

From  thefe  extraneous  matters,  which  only  (tightly  Purifka. 
adhere  to  it,  mercury  may  be  ctlily  cleanfed  by  pal-  ti°n. 
fing  it  through  a  clean  new  cloth,  and  afterwards 
hearing  it:  bnl  if  mixed  with  any  other  metal,  no  fe- 
paration  can  be  effected  without  diftillauon.  In  this 
procefs,  a  fmall  portion  of  fome  of  the  metals  gene- 
rally arife*  along  with  the  merenry.   Thus,  quickfil- 

ver 
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Mercury   ver  diftHled  from  lead,  bifinuth,  or  tin,  appears  left 
or  quick-   bright  than  before ;  (tains  paper  bUck  i  fometimcs  ex- 
filver.       hibus  a  ikiii  upoa  the  for  face  ;  and  docs  not  runfrcely, 
-      or  into  round  globules.   Mr  Boyle  relates,  that  he  has 
obferved  the  weight  of  mercury  fenfibly  iucrcafed 
by  diltillation  from  lead,  and  this  when  even  a  very 
moderate  tire  was  made  ufe  of.   By  amalgamation 
With  Jiellated  regultts  of  antimony,  and  then  being 
diftiltcd  after  a  few  hours  digeftion,  merenry  is  faid  to 
become,  by  a  few  repetitions  of  the  procefs,  more 
Curioal     ponderous,  and  more  active.    The  animated,  or  phi- 
mtrcurie*   lofopbic  mercuries  of  foinc  of  thcalcbemiAs,  are  fun- 
ky Boyle,    pofedtohavc  been  mercury  thus  prepared.    By  the 
lame,  or  limiUr  proccflcs,  feem  to  have  been  obtained 
tbe  curious  mercuries  which  Boyle  declared  he  was 
poflelTed  of,  and  made  hhnfelf;  which  were  "  confi- 

tlei  -i'Ay  nervier  1:1  Iptc.c  rh...:  romt::u.i  ».u:-;k:.'.V"r, — 

diuolved  gold  more  readily, — grew  hot  with  gold,  fo 
as  10  be  offenfive  to  the  band,  and  elevated  gold  in 
diltillation."  When  qutckfilver  is  to  be  d  i  (tilled,  it  is 
proper  to  mingle  it  with  a  quantity  of  iron-tilings  j 
which  have  the  property  of  making  it  much  brighter 
than  it  can  be  otherwife  obtained,  probably  by  furiiilh- 
ing  phlogiiton. 

By  digeAion  in  a  ftrong  heat  for  feveral  months, 
mercury  undergoes  a  confidcrable  alteration,  char.ging 
into  a  powder,  at  firft  afh-coloured,  afterwards  yel- 
m8  *l  length  of  a  bright  red  colour,  and  an  acrid 

M«rcurta»  tafte  s  and  is  then  called  mttaritu prteifhutMi p:r Je. 
precipitin  In  this  laft  ftate  it  proves  fimilar  to  the  red  precipi- 
tus  per  fe.  ate,  prepared  from  a  folution  of  mercury  in  nitrous 
acid.    This  calx  proves  lefs  volatile  in  the  fire  than 
the  mercury  in  its  fluid  ftate,   Itfupports  for  fome 
time  even  a  degree  of  red  heat.    In  the  focus  of 
aborning  mirror,  it  is  faid  to  melt  into  gl  a  fs  when 
laid  upon  a  piece  of  charcoal,  and  to  revive  into 
running  mercury  before  it  exhales.    Evaporated  by 
common  fire,  itlcive3a  fmall  portion  of  a  light  brown 
powder;  which,  Bocthaavc  relates,  bore  a  blalt-hcar ; 
fwelled  into  a  fpongy  mate  ;  formed  with  borax  a  vi- 
7        treons  friable  fuManee;  but  vanimed  in  cupeliation. 
Mercury    By  a  long  continued  digeftion  in  a  gentle  heat,  mercury 
unalterable  fullers  little  change.    Boerbaavc  diverted  it  in  low 
by  a  gentle  degrees  of  heat,  both  in  open  and  clofe  veflcls,  for 
l.dt  ,        jj  years  together,  without  obtaining  any  other  re- 
ward for  his  labour  than  a  fmall  quantity  of  black  pow- 
der ;  which,  by  trituration,  was  quickly  revived  into 
running  mercury.   ConAant  triinre.  or  agitation,  pro- 
duce a  change  fimilar  to  this  in  a  Ihorr  time.  Both 
the  black  and  red  powders,  by  bare  rxpofurc  to  a  fire 
fufticient  to  elevate  them,  return  into  fluid  mercury. 
The  red  powder  has  been  revived  by  limply  grinding 
1230     it  in  a  glafs  mortar. 
Orbydi.       In  like  manner,  quickfilvcr  remains  unchanged  by 
ftillation.    diltillation.    Bonluavc  had  the  patience  to  diftil  18 
ounces  of  mercury  upwards  of  coo  times  over,  with- 
out obferving  any  other  change  than  that  its  fluidity 
J41I    and  fpecific  gravity  were  a  little  iucrcafed,  and  that 
Expioiioa  fome  grains  of  a  fixed  matter  remained.   The  vapours 
by  the  va-  of  mercury,  like  thofe  of  all  other  volatile  bodies, 
pours  of    cai,fc  violent  rxplolions  if  confined.   Mr  Hellot  gives 
ntrcwy.   an  accomtt  of  his  being  prcfent  at  an  experiment  of 
this  kind :  a  perftm  pretending  to  fix  mercury,  had 
inclofed  it  in  an  iron  box  clofciy  welded.  When  the 


mercury  was  heated,  it  burft  the  box,  and  diifipated  Mercury 
in  inviftblc  vapours.  "J  1uicL- 

Mercury  didolvesor  unites  with  all  metallic  bodies, 


except  three,  viz,  iron,  arfenic,  and  nickel:  in  fome  j»3» 
cafes  it  willabfotb  metals,  particularly  gold  and  (ilver,  Atnalga- 
from  their  fblutious  in  acids  or  alkalies  s  but  does  not  mstcdTcith 
act  upon  any  metal  when  combined  with  fulpbur,  nor  * "?»"r,t 
on  precipitates  made  by  alkalies,  nor  on  calces  by  'ccck 
fire.   Whatever  metal  it  is  united  with,  it  conftantly 
preferves  its  own  white  colour.   It  unites  with  any 
proportion  of  thofe  metallic  fubftances  with  which  it 
is  capable  of  being  combined  ;  forming,  with  cirTerent 
quantities,  amalgams  of  different  degrees  of  contin- 
ence.  From  the  rlujdones,  grcatcApartof  tbequick- 
filver  may  be  feparatcd  by  colature.   Bifmuth  is  fo 
far  attenuated  by  mercury,  as  to  pafs  through  leather 
with  it  in  confidcrable  quantity.   It  alio  promotes  the 
action  of  qnickfilver  upon  kad  to  a  great  degree  1  fo 
that  mercury  united  with  '9,  \,  or       its  w  eight  of 
bifmuth,  ditiolves  mafles  ol  lead  in  a  gentle  warmth, 
without  the  agitation,  triture,  comminution,  or  melt- 
ing heat  neceflary  to  unite  pure  mercury  v.hb  lead. 
From  thefe  properties,  this  folution  of  bifmotb  in  mer- 
cury becomes  a  proper  folvent  for  pieces  of  lead  lod- 
ged in  the  human  body.  I133 

On  triturating  or  digefting  amalgams  for  a  length  separation 
of  time,  a  blacki/h  or  duflcy  coloured  powder  arjfes  *t  the  *- 
to  the  forface,  and  may  be  readily  wafrtd  off  by  wa-  «>*lfiriia- 
ter.   Some  of  the  chemiits  have  imagined,  that  the te^ 
amalgamated  metal  was  here  reduced  to  its  conftttuent 
parts :  but  pure  mercury  is  by  itfclf  reducible  to  a 
powder  of  the  fame  kind ;  and  tbe  metallic  particles 
in  this  procefs,  united  with  tbe  mercury,  are  found  to 
be  no  other  than  the  metal  in  its  entire  fnbfiance. 
Some  metals  feparate  more  difficultly  than  others  $ 
gold  and  filver  the  molt  fo.    Boerhaate  relates,  that 
it  the  powder  which  feparates  from  an  amalgam  of 
lead  be  committed  to  diAillation  with  vinegar  in  a 
tall  veiTel,  the  mercury  will  arife  before  the  vinegar 
boils ;  that,  by  a  like  artifice,  qnickfilver  may  be  made 
to  diftil  in  a  lets  degree  of  heat  than  that  of  the  hu- 
man body  :  but  Dr  Lewis,  though  he  made  Eiany 
trials,  was  never  able  to  fuccced. 

By  amalgamation  wiih  gold,  mercury  may  become  Become* 
exceedingly  fixed  ;  foasnottoUediilipablf  by  the  great-  fiied  by  »- 
eft  heat.    Concerning  this,  Dr  Brandt  relates  the  fol.  malgMna- 
lowing curious  experiment:  "  Having  amalgamated t"m w*t^L 
fine  gold  with  a  large  proportion  of  quickfilvtr,  and  6°^* 
ilrained  olf  the  fitperh'uuus  mercury,  he  digcficd  the 
amalgam  in  a  clofe  Hopped  vetTel  for  two  months  with 
fuch  a  degree  of  heat,  that  4  part  of  the  qnickfilver 
fublimed  into  the  neck  of  the  jlafs.   Tbe  matter  be- 
ing then  ground  with  twice  its  weight  of  fulpbur,  and 
urged  with  a  gradual  fire  in  a  crucible,  a  fpongy  calx 
remained ;  which  btin^  melted  with  borax,  and  after- 
wards kept  in  folion  by  it  fell  for  half  an  hour,  in  a 
very  violent  fire,  ltitt  retained  fo  much  of  the  qnick- 
filver as  to  become  brittle  under  the  hammer,  and 
appear  internally  of  a  leaden  colour.    The  metal  be- 
ing again  amalgamated  with  frelh  mercury,  the  amal- 
gam again  ground  with  lulphrr,  andcxpofed  to  an  tn- 
tenfe  fire,  a  fpojgy  cilx  remained  as  before.  This 
calx  being  di^eftcJ  ii  two  or  three  frelh  parcels  of 
aqua-rc&ia,  afiiall  ponion  of  whitilh  matter  remain- 


54* 

Mercury 
or  quick* 
fiber. 


CHEMISTRY. 


Practice. 


i*35 
Suppofcdto 
bf  convert- 
ible into 
water. 


Dr  l.cwir's 

<3ctefti*o 
I100J  o/thta 

protefc. 


eJ  at  lafl  undiflolved.  The  paper  which  covered  the 
cylindrical  glafs  wherein  the  digeftion  was  performed, 
contracted,  from  the  vapours,  a  deep-green  circular 
fpot  in  the  middle,  with  a  (mailer  oue  at  the  lidc ; 
whereas  the  aqua-regia  digefted  in  the  fame  manner 
by  itfelf,  or  with  gold,  or  with  mercury,  gave  uo  it  am. 
The  firft  folutiou,  on  the  addition  of  oil  of  tartar  per 
diltqiiinm,  grew  red  as  blood  ;  on  Handing,  it  depoii- 
ted,  Jirll,  a  littlcycllow  calx,  likcaurum  fuiminans  ;  af- 
terwards, a  bright  matter  like  line  gold  and  at  laft,  a 
paler  precipitate,  inclining  to  green  5  its  own  deep  red 
colour  and  traafparency  remaining  unchanged.  Be- 
ing now  committed  to  dUtillation,  a  coioarlefs  liquor 
arofc ;  and  the  refiduuro,  perfeQry  exuecated,  yield- 
ed, on  edolcoration,  %  yellow  calx  of  gold  ;  which  the 
al  a  kali  nc  lixivium  had  been  unable  to  precipitate.  The 
fecond  folution  turned  green  on  the  admixture  of  the 
alkaline  liquor,  aud  let  tall  a  white  precipitate,  which 
turned  black  and  brown.  The  (everal  precipitates 
were  calcined  with  twice  their  weight  of  fulphur,  and 
then  melted  with  four  times  their  quantity  ot  Hint,  and 
twelve  of  pot-afh,  in  a  fire  vehemently  excited  by  bel- 
lows. The  fcoria  appeared  of  a  goldencolour,  which, 
on  pulverization  and  edulcoration,  vanithed.  At  the 
bottom  was  a  regulus,  which  looked  bright  like  the 
pureftgold  }  but  was  not  perfectly  malleable.  ^  Broken, 
it  appeared  internally  white;  and  the  white  part  a- 
mounted  to  at  leaf!  one-third  its  bulk  Betides  this 
lump  of  metal,  there  were  feveral  others,  white  like 
filvcr,  and  loft  as  lead." 

In  Wilfon's  chemiftry,  we  have  a  procefs  for  con- 
verting quicksilver  into  water,  by  dropping  it  by  little 
and  little  into  a  tall  iron  vcllel,  heated  almoit  to  a  white 
heat  in  the  bottom.  Over  the  mouth  of  this  veflel 
were  luted  feven  al  odels ;  and  on  the  top,  a  gJafs  alem- 
bic head,  with  a  beak,  to  which  was  fitted  a  receiver. 
The  mercury  was  pnt  in  fo  (lowly,  that  it  required 
16  hours  for  one  pound.  Every  time  that  a  little 
quantity  of  mercury  was  put  in,  it  made  a  great  noife, 
tilling  the  aludel's  head  aud  receiver  with  white 
fumes.  When  the  vetlels  were  cooled,  a  little  water 
was  found  in  each  of  the  receivers,  and  in  the  firft 
and  fecond  fome  grains  of  crude  mercury.  The 
whole  quantity  amounted  to  13  ounces  and  6  rime  brass 
which  was  expelled  to  prove  a  powerful  folvent  of 
gold  and  filver :  but,  on  trial,  was  round  to  be  in  no 
rtfpcft  different  from  common  water.  On  this  ex- 
periment Dr  Lewis  has  the  following  note. 

"  The  pofEbility  of  convening  mercury  into  wa- 
ter, or  at  leaft  of  obtaining  a  great  quantity  of  water 
from  mercury,  has  not  only  been  believed  by  feveral 
great  men  in  the  chemical  art,  but  ibme  have  even 
ventured  to  afTert  that  they  have  actually  made  this 
change.  Yet,  neverthrleis,  they  have  delivered  the 
kiitory  of  this  affair  with  fuch  marks,  as  feem  to  make 
the 'reality  of  the  change  extremely  doubtful.  Mr 
Boyle  (in  his  trait  vf  the  prodnaiietttft  of  G&rmca/ 
Principles,  annexed  to  Seept.  Chemfl.  p.  235  )  fays, 
"  that  he  once  obtained  water  from  mercury  without 
additainent,  without  being  able  10  make  the  like  ex- 
periment fuccced  afterwards."  M.  Lc  Febure,  who 
is  generally  looked  upon  as  an  hoticft  practitioner, 
directs  a  procefs  fimilar  to  that  above  (Wilfon's),  for 
obtaining  of  this  mercurial  water.  But  it  is  to  be  fu- 
fpe&ed,  as  Mr  Hales  very  well  obferves  (in  his  Sta- 
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tit*/ Experiments,  p.  200.),  that  Mr  Boyle  and  others  Mercury 
were  deceived  bylomc  unheeded  circumftance,  when  «r  nnkk- 
they  thought  they  obtained  a  water  from  mercury,  ftver. 
which  Ihould  fecm  rather  to  havearifen  from  the  lute  * 
and  earthen  vcilcls  made  nle  of  in  the  diftillation  : 
f  or  Mr  Hales  could  not  find  the  leaft  fign  of  any  moi- 
fture  upon  diftiiling  mercury  in  a  retort  made  of  an 
iron  gun-barrel,  with  an  intenfe  degree  of  heat;  al- 
though he  frequently  cehobated  the  mercury  which 
came  over  into  the  recipient.  "  In  acourfeof  chemi- 
cal experiments,  I  repeated  Mr  Hales's  procefs,  and 
urged  the  mercury,  which  was  let  fall  by  little  and 
little,  through  an  aperture  made  in  the  gun-barrel,  w  ith 
a  molt  inter.t'c  degree  of  heat,  without  obtaining  any 
water:  but  it  being  fufpected  by  a  byftandcr,  that  the 
mercury  in  this  experiment  came  over  before  it  had 
been  furGcicutly  acted  upon  by  the  fire,  by  reafbr.  of 
the  lownefs  of  the  neck  of  the  diAilling  inftrumcnt, 
the  experiment  was  varied  in  the  following  manner. 
Sixteen  ounces  of  mercury  were  heated  in  a  crucible, 
in  order  to  evaporate  any  moifturc  that  might  have 
been  accidentally  mixed  with  it ;  and  an  iron  giai- 
barrel  of  four  feet  in  length,  being  placed  perpendi- 
cularly in  a  good  furnace,  and  a  glafs-hcad  and  reci- 
pient fitted  to  its  upper  part,  the  mercury  was  let  fall 
by  little  and  little  into  the  barrel,  and  the  fire  urged 
with  bellows.  After  each  injection,  the  mercury 
made  a  coniiderablc  noj(e  and  ebullition,  and  arofe 
into  the  head;  where  it  foon  condenfed  and  trickled 
down,  in  the  common  form  of  running  mercury,  into 
the  recipient,  without  the  leaft  perceptible  appear- 
ance of  any  aqueous  humidity."  1  :.  7 
Mercury  is  difficultly  amalgamated  with  rcgulus  of  How  to 
antimony  and  copper ;  for  which  fome  particular  ma-  MD*,g**« 
nceuvres  are  required.  Twoof  Dr  Lewis's  receipts  for  ,  '  fr'E": 
uniting  quickiilverwith  copper,  we  have  already  given  ^JL.*  '* 
(n»  1 153.) :  with  reguliisof  antimony,  mercury,  he  lays, 
may  be  perfectly  united,  by  pouring  a  frndl  itreain  of 
melted  regains  into  a  confiderable  portion  of  mercury, 
made  aimoft  boiling  hot.  Another  method  directed 
by  Hcnckcl,  is  to  put  mercury  into  an  iron  mortar 
along  with  'fome  water,  and  let  the  whole  over  the 
fire.  When  the  water  boils,  a  third  or  fourth  part  of 
melted  regulus  is  to  be  poured  in,  and  the  mafs 
ground  with  a  peftle,  lilt  the  amalgam  is  completed. 
The  ufeof  the  water,  as  Dr  Lewis  obferves,  is  to 
hinder  the  mercury  from  flying  off  by  the  heat  of  the 
regulus:  bnt  as  the  two  are  by  tin's  means  not  pot 
together  in  fo  hot  a  flare,  the  union  is  more  difficult, 
and  lcfs  perfect.  The  lofs  of  the  mercury,  in  the  firit 
procefs,  may  be  prevented  by  tiling  a  large  veUci ,  and 
covering  it  with  a  perforated  iron-plate,  through  the 
hole  in  which  the  rcgulus  is  to  be  poured.  This  me- 
thod is  likewifc  applicable  to  the  amalgamation  of 
copper. 

With  fulphur,  mercmy  unites  very  readily,  form- 
ing  by  trituration,  or  firaple  fufion,  a  black  powder 
or  mafs,  called  Bth'nps  vtitcral  <  which,  by  carcfol  fuh- 
Ihnation,  becomes  thr  beautiful  red  pigment  called 
vertiUltQu.    (See  Si'>  PHva,  feel.  iv.).  it$t 

The  exteniive  ufe  of  mercuriua  dulcis  in  medicine  Prepira- 
has  rendered  it  an  object  to  chemifts  to  find  out  fome  tionaof 
method  of  preparing  it  with  lcfs  expence  and  trouble,  tncmiriu* 
and  with  more  certainty  of  its  effects,  than  it  can  be  by  <lolci$  in 
the  methods  hitherto  mentioned.    This  is  now  accom-  ,hc  mo,ft 
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Mercury  pliihed  through  the  Indnftry  of  Mr  Scheele,  to  whom 
of  quick-  chemiftry  in  general  has  been  fo  much  obliged.  His 
M*er        method  is  as  follows  : 

**  Take  half  a  pound  of  qnickfiiver,  and  as  much 
pure  common  aquafortis.  Pour  it  into  a  fmall  cucur- 
bit with  a  pretty  long  neck,  flop  the  mouth  with  a 
little  paper,  and  put  it  into  warm  fand.  Suute  hours 
afterwards,  when  the  acid  appears  no  longer  to  aft 
upon  the  quickfilver,  the  lire  is  to  be  augmented  fo  as 
to  make  the  folution  nearly  boil.  This  heat  is  to  be 
continued  for  three  or  fourhonrs,  and  the  veifel  now 
and  then  to  be  lhakco.  Towards  the  end,  regulate 
the  heat  in  fiich  a  manaer  that  the  folution  (hall  gently 
boil  for  aqaarter  of  an  hour.  In  the  meantime,  dif- 
folve  4;  ounces  of  pure  common  fait  in  fix  or  eight 
pounds  of  water  ;  pour  this  folution,  (Uil  boiling,  in- 
to a  glals  vcflel,  and  immediately  afterwards  mix  with 
it  the  above  mentioned  folution  of  quickfilver,  which 
alfo  muft  be  boiling,  in  fmall  quantities  at  a  time,  with 
conltant  agitation.  When  the  precipitate  has  fouled, 
decaat  off  the  clear  liquor,  and  pour  hot  water  again 
on  the  precipitate,  with  which  it  is  to  be  edulcorated 
till  the  water  Handing  lipoli  it  {halt  be  entirely  taftc- 
lefs.  Put  the  whole,  obtained  by  thefe  means,  toge- 
M  tier,  filter  and  dry  itiu  a  mild  heat." 
<Haw  tt>  *-*fl  d"*  pmefs  it  is  remarked,  that  when  tbe  quick- 
obtain  a  filver  110  longer  effervefocs  with  tbe  acid,  one  would 
pnfcAlj  imagine  that  a  ftturation  had  taken  place.  Botthisis 
fjturaud  far  from  being  the  cafe.  By  incrcafing  the  heat  the 
t' c'kWv  '"'lat*on  *9  ft^'  able  to  diflohr  a  great  quantity  »  with 
ww.  difference,  however,  that,  whereas  the  quickfilver 
in  the  beginning  is  calcined,  a  great  deal  of  it  after- 
wards, in  a  metallic  form,  is  diilblved,  as  appears 
from  this,  that  not  only  no  more  elalHc  vapmtrs  a- 
fcend;  butalfo,  that  with  fixed  and  volatile  cauftic  al- 
kalies, a  black  precipitate  is  obtained  5  otherwifc,  when 
the  folution  contains  only  calcined  quickfilver,  the 
precipitate  is  yellow.  If  the  black  precipitate  be 
geuily  diflillcd,  quickfilver  arifes,  and  there  remains  a 
yellow  powder,  which  is  that  part  of  the  racial  that 
was  calcined  by  the  nitrous  acid.  The  fire  muft  at 
any  rate  be  augmented,  in  order  to  keep  the  mercu- 
rial calx  dlfiblved,  the  com  pound  of  this  metal  and 
nitrous  acid  being  extremely  apt  tocryftallize  even  in 
the  heat.  There  commonly  rcma iris  fomc  undiflblved 
quickfilver;  but  it  is  always  better  to  take  too  much 
than  too  litde  j  for  the  more  metal  the  mercurial  folu- 
tion contains,  the  more  mercurius  dulcis  is  obtained  at 
laft.  The  quantity  here  mentioned  nfually  produces 
8;  ounces  01  mercnrlos  dulcis.  The  mercurial  folu- 
tion muff  be  camiouQy  poured  into  that  of  foa-falt, 
that  no  mercury  may  follow.  Two  ounces  of  fait 
would  be  fuiTicient  for  the"  precipitation  of  all  the 
quickfilver;  but  when  fo  fmall  a  quantity  is  ufed,  it 
may  eafily  happen,  that  fome  fuperabur.dant  corrolive 
tublirnate  may  adhere  to  the  precipitate,  which  water 
alone  is  incapable  of  entirely  ieparating.  Among  other 
advantages  this  method  of  making  mcrcurius  dulcis 
pofTeires,  it  is  none  of  the  lead,  that  the  powder  is 
much  finer  than  any  to  which  it  can  be  reduced  in  the 
common  way  by  trituration,  however  long  continued. 

}  8.  Z  1  it  e. 

This  is  a  fcmimeul  of  a  bluish  white  colour.    It  is 
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the  leafl  brittle  of  any  of  the  fcmimetals  ;  and  when 
amply  fupplied  with  ph'.ogiilori,  which  may  be  done 
by  treating  it  in  clofc  vellels  with  inflammable  mat- 
ters, irpofiefles  a  femiduftility,  by  which  it  may  be  flat- 
tened into  thin  plates.  When  broken,  it  appears  formed 
of  many  flat  Aiming  plates  or  facets,  which  are  larger 
when  ilowly  than  when  hartily  cooled.  When  bear- 
ed, it  is  very  brittle ;  and  crackles  like  tin,  only  loud- 
er, when  bent.  Expofed  to  the  air,  it  contracts  in  • 
length  of  time  a  ycllowifh  ruft.  Its  fpecific  gravity,  DrfUgr* 
according  to  Dr  Lewis,  is  to  that  of  Water  as  7,',  to  1.  tion. 
It  begins  to  melt  as  foon  as  red-hot  j  but  does  not 
flow  thin  till  the  fire  is  railed  10  a  white  heat.  Then 
the  zinc  immediately  begins  to  burn  with  an  exceed- 
ingly bright  and  beautiful  flame.  Kept  jn  ft  in  foiion, 
it  calcines  (lowly  ;  not  only  on  the  upper  furface, 
but  likewife  round  the  fides,  and  at  the  bottom  of 
the  crucible.  If  fcveral  pieces  are  juft  melted  to- 
gether, the  mafs,  when  grown  cold,  may  be  broken 
into  the  fame  number  ;  their  union  being  prevented 
by  a  yellowiih  calx,  with  which  each  piece  is  covered 
over.  M.  Maloujn  relates,  in  the  French  Memoirs 
for  1743,  that  a  quantity  of  zinc  being  melted  fix 
times,  and  the  fulion  continued  fifteen  hours  each 
time,  it  proved,  on  every  repetition,  harder,  more 
brittle,  lefs  fofiblc,  and  lefs  calcinable  ;  that  after  the 
two  firft  fuftons,  its  colour  was  grey  ;  after  the  third, 
brown  ;  and  after  the  fourth,  mack ;  that  the  fifth 
rendered  it  of  a  date-blue ;  and  the  fixth  of  a  clear 
violet.  j**  1 

So  violent  is  the  deflagration  of  zinc,  that  the  whole  Flown*  «f 
of  its  calx  is  foblimcd  by  it,  in  the  form  of  light  flocks 
of  wool ;  which,  however,  are  eafily  reduced  to  a 
fine  powder.  Thcfe are  ufed  in  medicine,  and  reck- 
oned an  excellent  remedy  in  epileptic  cafes.  When 
once  fublimed,  they  are  by  no  means  capable  of  be- 
ing elevated  again  by  the  moft  violent  heat.  In  a 
heat  far  greater  th>n  that  in  which  they  firft  arofe, 
theyfuffer  no  alteration  ;  in  a  very  vehement  one, 
they  melt,  according  to  Henckel,  into  a  femiopaque 
green  glafs.  Vitrified  with  borsx,  they  give  a  grey, 
or  browntlh,  glafs.  From  the  bri^htnels  of  the  name 
of  burning  zinc,  and  the  garlic  fmell  which  it  is  faid 
to  emit,  tome  have  concluded  that  zinc  contained  the 
phoJphorinc  acid  ;  which,  from  fome  other  circum- 
itances,  is  not  altogether  improbable.  It49 

The  flowers  of  zinc  have  been  thought  very  diffi-  Dr  Lcwia't 
ctiltly,  or  not  at  all,  reducible  to  their  metallic  form  method  of 
by  an  addition  of  phlogifton.    Buc  Dr  Lewis  obferves,  w^witf 
that  this  dirHcnItyproccedsnotfromiheirunfitnefstobet''tm* 
reftorcd  into  the  form  of  zinc,  but  from  the  volatility  cf 
the  fomimetal,  which  occafions  its  being  difGpated  in 
fumes,  if  the  common  methods  are  murfe  ufe  of.  All 
calces,  thefe  of  iron  excepted,  require  a  greater  heat 
for  their  fulion  than  that  in  which  the  metal  itftlf 
melts  i  and  as  a  full  melting  heat  is  the  grcateft  that 
zinc  can  fuflaui4  it  burns  and  calcines  the  inflant  of 
its  revival,  if  the  air  is  admitted  s  and  in  clofe  veflels 
efcapes,  in  part  at  leaft,  through  their  pores.  On 
mixing  flowers  of  zinc  with  powdered  charcoal,  and 
urging  them  with  a  ftrong  fire  in  a  crucible,  a  defla- 
gration and  frelh  fublimation  enfue  :  fofEcient  marks 
that  the  zinc  has  been  reduced  to  Its  metallic  form  ; 
for  as  long  as  it  remains  in  tbe  flate  of  calx,  neither 
of  thefe  efFccls  can  happen.   If  the  vcflel  is  fo  con- 
trived 
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Zinc  trived  as  to  exclude  the  air,  and  at  t lie  fame  time  to 
-  allow  the  reviving  femi metal  to  ran  off  from  the  vehe- 
mence of  the  heat,  into  a  receiver  kept  cod,  the  zinc 
will  there  concrete,  and  beprefcrvedinitsmetallicftatc. 
It  is  ftilt  more  effectually  detained  by  certain  metallic 
bodies,  as  copper,  or  iron  t  with  which  the  zinc,  when 
thus  applied,  unites  more  readily  and  perfectly  than 
it  can  be  made  to  do  by  any  other  means. 

Homberg  pretend  rd  to  obtain  an  oil  from  the 
flowers  of  zinc,  by  diffolving  them  in  diftilled  vine- 
gar, and  then  diftilUug  the  Motion  in  a  glafs  retort. 
At  firft  a  quantity  of  phlegm  arofc  j  then  the  fhper- 
fluous  acid)  and  ai  laft  an  empyreumaiic  oil.  This 
lait,  which  Homberg  imagined  to  proceed  from  the 
flowers  of  zinc,  Ncwmann  very  ju  My  attributes  to  the 
1*44  diftilled  vinegar. 
AntfUierby  An  oil  of  another  kind  was  obtained  by  Mr  Hcl- 
MrHellot  lot  from  the  above  folm ion,  by  djgefting  the  afh-co- 
lonredrefiduam,  which  remained  after  the  diftilla- 
tion,  with  the  acidulous  phlegm  which  came  over,  for 
eight  or  ten  days  j  diftilling  the  tincture  to  drynefs  j 
and  repeating  the  extraction  with  the  dLililled  liquor, 
till  the  quantity  of  dry  extract  thus  obtained  Mas 
very  conuderable.  This  rcfm-like  matter,  diftilled 
in  a  retort  with  a  ftronger  fire,  yielded  a  ycllowifh 
liquor,  and  a  white  foblimate.  The  liquor  dil  covered 
no  mark  of  oil  •,  bot,  upon  being  paffed  upon  the  fub- 
Hmate,  immediately  diffolved  it,  and  then  exhibited 
on  the  forface  feveral  drops  of  a  reddifli  oil.  Some  of 
this  oil  was  taken  op  on  the  point  of  a  pencil,  and  ap- 
plied to  gold  and  alver-leaf.  In  twenty-fbor  hours 
the  part.s  touched  appeared,  in  both,  equally  diflblved. 

Zinc  docs  not  unite  infbfion  with  bifmuth,  or  the 
femimctal  called  nickel.  It  unites  difficultly  with 
iron  ;  lefs  lb  with  copper;  c after  with  the  other  me* 
tab.  It  renders  iron  or  copper  more  cafily  fufiblc  ; 
and,  like  itfclf,  brittle  whilft  hot,  though  confiderahty 
malleable  when  cold.  It  brightens  the  colour  of  iron 
alraoft  into  a  filver  hue,  and  changes  that  of  copper 
for fpecula.  jato  a  yellow  or  gold  colour.  It  greatly  debafes  the 
colour  of  gold  i  and  renders  near  an  hundredth  part  of 
that  moft  ductile  metal  brittle  and  untraceable.  A 
mixture  of  equal  pans  of  each  is  very  hard,  white, 
and  bears  a  fine  polilh;  hence  it  iapropofed  by  Mr 
He] lot  for  making  fpecala.  It  is  not  fubject  to  roll 
or  tarnifli  in  the  air,  like  thofe  mcials  whofe  bafis  is 
copper.  It  improves  die  colo'.r  and  luftre  of  lead  and 
tin,  renders  them  firmer,  and  confcquently  fitter  for 
feveral  mechanic  ufes.  Tin,  with  a  ftnall  proportion 
of  zinc,  forms  a  kind  of  pewter.  Lead  will  bear  an 
equal  weight,  without  lofing  too  much  of  its  malle- 
ability. Maolnin  obferves,  that  arfenic,  which  whi- 
tens all  other  metals,  renders  zinc  black  and  friable  ; 
that  when  the  mixture  is  performed  in  clofc  veflels, 
an  agreeable  aromatic  odour  is  perceived  on  opening 
them  i  that  zinc  amalgamated  with  mercury,  and  af- 
terwards recovered,  proves  whiter,  harder  and  more 
brittle  than  before,  and  no  longer  crackles  on  being 
1147  bent. 

Ditl.ijra-  Mixtures  of  zinc  with  other  metals,  expofed  to  a 
tionofaiiie  ftronp  fire,  boil  and  deflagrate  more  violently  than 
vi*  other  zinc  mu(Af.  Some  globules  of  the  mixture  are  ufn- 
naaJ».  ^  thrown  off  during  the  ebullition,  and  fome  part  of 
the  metal  calcined  and  volatilised  by  the  burning  zinc  : 


Zinc  with 
other  me- 
tab. 


1146 
Materkb 


hence  this  fobftance  has  been  called  meft/fic  uitrt.  Bifmuib. 
Golditfelf  docs  not  entirely  refift  its  action.   It  very  *    *  ' 
difficultly  volatilizes  copper ;  and  hence  the  fublinuues 
obtained  in  the  furnaces  where  brals  is  made,  or  mix- 
tures of  copper  and  zinc  melted,  are  rarely  found  to 
participate  of  that  metal.   On  melting  copper  and  tui 
zinc  feparatcly,  and  (hen  pouring  them  together,  a  cannot  b« 
violent    detonation   immediately  tnfues,  and  above  »nit<rf«itk 
lull"  the  mixture  is  thrown  alxnit  in  globules.  fidphar. 

Zinc  does  not  unite  hi  the  lealt  with  fulphur,  or 
with  crude  antimony,   which  fcorify  all  other  fub- 
itauces  except  gold  and  platina ;  nor  with  compofi. 
tions  of  fulphur  and  fixed  alkaline  falls,  which  dillblvc 
gold  itfelf,    With  nitre  it  deflagrates  violently.  Its 
flowers  do  not  fenfibly  deflagrate ;  yet  alkalize  double 
their  weigh:  of  the  fait  more  readily  than  the  zinc  I14. 
itfelf.    The  alkaline mafs  appears  externally  grccnifh,  Nitre  atti- 
intcrr.ally  of  a  purple  colour.    It  communicates  a  finclircd  by 
purple  to  water,  and  a  red  to  vinegar.    The  acetous  nWer*  of 
tincture  ir.fpinaicd,  leaves  a  tenacious  fubftancc  which  *,nc< 
foon  runs  in  the  air  into  a  dark  red  cauftic  liquor,  the 
alkali  eft  of  fome  of  the  pretended  adepts. 

§9.  Bismuth. 

This  femimctal,  called,  alfo  tin  glafs,  and  by  fome 
natnralifts  tuarcajita  cjfjeimnm,  is  foinewhat  limilar 
to  the  rcgulus  of  antimony.    It  appears  to  be  com- 
pofed  of  cubes  formed  by    the  application  of  plates 
upon  each  other.    Itscoloaris  lefs  white  than  thatof 
reguJns  of  antimony  ;  and  has  a  reddifh  tinge,  parti- 
cularly when  it  is  expofed  to  the  air.   In  fpecific  gra- 
vity it  approaches  to  filver ;  being  nearly  ten  times 
heavier  than  water.    It  has  no  degree  of  malleability ; 
breaking  under  the  hammer,  and  being  reducible  by 
trituration  to  fine  powder.    It  melts  a  little  later  than 
tin,  and  teems  to  flow  the  thinucR  of  all  metallic 
fubftances.    Bifmuth  is  fcraivolatilc,  like  all  other  nja 
femimctals.   When  expofed  to  the  fire,  flowers  rife  Canvcri- 
from  itt  it  is  calcined  1  and  converted  into  a  litharge  ibi«  into 
and  glafs.  nearly  as  lead  is  ;  (See  Glass).    It  may  li;'urfer 
even  be  employed,  like  that  metal,  in  the  purification  9r,tt  S1*"1 
of  gold  and  filver  by  cupellation.   (See  Refinimc). 
When  in  fufion,  it  occupies  lefs  volume  than  in  its  lb- 
lid  fkate  :  a  property  peculiar  to  iron  among  the  me- 
tals,  and  bifmuth  among  the  femimetals.    Il  emits 
fnmcs  in  the  fire  as  long  as  it  prcferves  its  metallic 
form  ;  what  calcined  or  vitrified,  it  proves  perfectly 


fixed. 


Bifmuth  mingles  in  fV.fion  with  all  the  metalline  fub-  Promote* 
fiances,  except  regains  of  cobalt  and  zinc.   The  ad-thcfufioc 
dition  of  nickel  or  rcgulus  of  antimony,  renders  it  "f»JI  ,he 
mifdble  with  the  former,  though  not  with  the  latter.  mctlIe> 
It  greatly  promotes  the  tenuity  as  well  as  ft- citity  of 
the  fufion  of  ail  thofe  metals  with  which  it  unites.  It 
whitens  copper  and  gold,  and  improves  the  colour  of 
fome  of  the  white  metals:  mixed  inconhdeiablc  quan- 
tity ;  it  renders  them  all  brittle,  and  of  a  flaky  ftruc- 
turelike  its  own.   If  mixed  with  gold  or  filver,  a 
heat  that  is  but  juft  fufficieni  to  melt  the  mixture,  will 
prefemly  vitrify  a  part  of  the  bifmuth  ;  which,  ha- 
ving then  no  action  on  thofe  perfect  metals,  frparatcs, 
ar.d  glazes  the  crucible  all  round. 
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This  fc  mi  metal,  when  pore,  and  well  fufed,  is  of 
a  while  mining  colour,  and  conlills  of  lamina;  applied 
to  each  other.  When  ii  lias  been  well  melted,  and 
not  too  haftily  cooled,  and  its  furfaee  is  not  touched 
by  any  lurd  body  during  the  cooling,  it  exhibits  die 
perfect  figjre  of  a  flar,  cutififling  of  many  radii  iflliing 
from  a  centre.  This  proceeds  from  the  tfifpofuion  thai 
the  pans  of  this  femimetal  have  to  arrange  thcrufelves 
in  a  regular  manner,  and  is  fimilar  to  the  cryfialtiza- 
tion  or  bits. 

Regulus  of  antimony  is  moderately  hard  ;  but,  like 
other  feraimetals,  ic  has  no  ductility,  and  breaks  in 
finall  pieces  under  a  hammer.  It  lufcs^  of  its  weight 
in  water.  The  action. of  air  and  water  deftroys  its 
luftre,  but  does  not  ruft.  it  fo  effectually  as  iron  or  cop- 
per. It  is  fufible  wi-.h  a  hea:  fufricient  to  make  it  red 
not)  bat  when  heated  to  a  certain  degree,  it  fumes 
continually,  and  is  diflipated  in  vapours.  Thefe  fumes 
form  what  arc  called  the  argentim  fevers  of  regulus 
of  antimony,  and  are  nothing  but  the  earth  of  this  fe- 
mimetal deprived  of  part  of  its  inflammable  principle, 
and  capable  of  being  reduced  to  its  reguline  ftate  by 
an  union  with  this  principle. 

There  are  different  methods  of  preparing  the  regu- 
lus  of  antimony  ;  but  all  of  them  confift  merely  in  fe» 
parating  the  fulphur  which  this  mineral  contains,  and 
which  is  united  with  the  regulus.  It  is  plain,  there* 
fore,  that  regulus  of  antimony  may  be  made  by  an  ad- 
dition of  any  fcbfiance  to  crude  antimony  in  fufiun, 
which  has  a  greater  attraction  for  fulphur  than  the  re- 
gains  itfclfha*.  For  this  purpofe,  alkaline  faks  have 
been  emptoyed,  either  previouQy  prepared,  or  extern- 
poraneoufly  produced  in  the  procefs,  by  a  deflagration  following  proccfsT 
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of  tartar  and  nitre, 
indeed  abforbed  j  but  the  hepar  fulphuris,  formed  by 
the  union  of  the  fulphur  and  alkali,  immediately  dif- 
folved  the  regulus,  fo  that  very  little,  fornetimes  none 
at  all,  was  to  be  obtained  diftinct  from  the.  fcoria.  Me- 
tals are  found  to  anfwer  betcer  than  alkaline  lalts,  but 
the  regulus  is  feldom  or  never  free  from  a  mixture  of 
the  metal  employed.  The-  way  of  obtaining  a  very 
pure  regulus,  and  in  great  quantity,  is  to  calcine  the 
antimony  in  order  to  diffipatc  its  fulphnrj  then  to 
mix  the  calx  with  inflammable  matters,  fuch  as  oil, 
fofi  foap,  Sec.  which  arc  capable  of  reftoring  the 
principle  of  inflammability  to  it.  This  method  was 
invented  by  Kunckel.  Another,  but  more  expen- 
sive way  of  procuring  a  large  yield  of  very  pure  regu- 
lus, is,  by  digefting  antimony  in  aqua-regis,  which  dif- 
folvcs  the  regjline  part,  leaving  the  fulphur  untouched, 
precipitating  the  fohuiou,  and  afterwards  reviving  the 
precipitate  by  melting  it  with  inflammable  matters. 

There  are considerable  differences  obferved  in  the 
regulus  of  antimony,  according  to  the  different  fub- 
flaticcs  made  ufe  of  to  abforb  the  fulphur.  When 
prepared  by  the  common  methods,  it  is  found  to  be 
very  difficultly  amalgamated  with  mercury  ;  but  Mr  Pott 
has  difcovered,  that  a  regains  prepared  with  two  or  five 
parts  of  iron,  four  of  antimony,  and  one  of  chalk,  rea- 
dily unites  with  mercury  into  an  hard  amalgam,  by 
Ware  trituration  with  water.  Marble  and  quicklime  fuc- 
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monly  called  wi,  has  a  very  remarkable  effect  upon  j?IteB.„o. 
antimony.  This  is  found  in  whitilh,  moderately  com- raucous  re- 
pact  and  ponderous  manes;  it  iscommonly  fuppofed gulu* witfc 
a  fparj  bnt  differs  from  bodies  of  this  kind,  in  not  be-  «**■• 
iag  acted  upon  by  acids,  (fee  n°  1068).  If  a  lump  of 
cawk,  of  an  ounce  or  two,  be  throwu  red  hot  into  16 
ounces  of  melted  antimony,  the  fofion  continued  ebmu 
two  minutes,  and  the  fluid  matter  poured  off,  "  yott 
will  have  j$  ounces  like  policed  Acer,  and  as  the  mofi 
refined quickfilver."  Thit.Tranf.  u»  no,  Dr  Lewis 
mentions  his  having  repeated  this  experiment  fevcral 
times  with  fuceefs :  but  having  once  varird  it  by  mix* 
ing  the  cawk  and  antimony  together  at  the  firft,  a  part 
o*  the  antimony  was  converted  into  a  very  dark  black 
vitreous  matter,  and  part  fecmed  to  have  fuffered  little 
change  ;  on  the  furfaee  of  the  mafs  fame  yellow  flowers 
appeared. 

Regulus  of  antimony  enters  into  the  compofltioni 
for  metallic  fpeculums  for  telefcopes,  and  for  printing- 
types.  It  is  alto  the  bafisof  a  number  of  medicinal  pre- 
parations ;  but  many  of  thefe,  which  were  formerly 
much  efleemed,arc  found  to  be  either  inert,  uncertain, 
or  dangerous  in  their  operations.  When  taken  in  fub- 
flancc,  i:  is  emetic  and  purgative,  hot  uncertain  in  its 
operation;  becaufe  it  only  acts  jn  proportion  to  the 
quantity  of  folvent  matter  it  meets  with  in  thefto- 
macb  :  and  if  it  meets  with  nothing  capable  of  acting 
upon  it  there,  the  regulus  will  be  quite  inactive.  For 
thefe  reafons,  the  only  two  preparations  of  antimony 
sow  retained,  at  leaA  by  Hcilfnl  praaitioners,  are  the 
infufion  of  glafs  of  antimony  in  wine  and  emetic  tar- 
tar.   For  making  the  glafs  of  antimony  we  have  ihecwi'tfan. 

™  Take  a  pound  of  antimony :  re-  timcny. 
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duce  it  to  fine  powder,  and  fet  it  over  a  gentle  fire; 
calcine  it  in  an  unglazed  earthen  pan,  till  it  comes  to  be 
of  an  a  Hi  colour,  audceafes  to  fume:  yoo  mufl  keep  it 
coniir.ually  ftirring ;  and  if  it  fhodd  run  into  lumps., 
you  muft  powder  them  again,  and  then  proceed  to  fl- 
ni/h  the  calcination.  When  that  is  done,  pot  the  cal- 
cined antimony  into  a  crucible}  fet  it  upon  a  tile  in  a 
wind -furnace;  put  a  thin  tile  on  the  top;  and  cover 
it  all  over  with  coals.  When  it  is  brought  into  fufion, 
keep  it  fo  in  a  Arong  fire  for  an  hour:  then  put  into 
it  an  iron  rod  \  and  when  the  melted  antimony,  which 
adheres  to  it,  is  tranfparcnt,  pour  it  upon  a  fmooth, 
hot,  marble ;  and  when  it  is  cold,  put  it  up  for  life. 
This  is  vitrum  antrmonii,  or  fii&iuvt." 

This  preparation  is  more  violent  i:i  its  effects  than 
the  pure  regulus  itfelf ;  becaufe  it  contains  left  phlo- 
giflon,  consequently  is  flmilar  to  a  rcgulut  partially 
calcined,  and  fo  more  foluble.   Hence  it  is  the  moA 
proper  for  infufion  in  wine,  or  for  making  the  tartar 
emetic.   It  is  obvioofly,  however,  liable  to  great  un- 
certainties in  point  of  Arength  ;  for  as  the  antimony  is 
more  or  lefs  ftmtigly  calcined,  the  glafs  will  turnout 
ftronger  or  weaker  in  _  its  operation,  and  consequently 
all  the  preparations  of  it  mull  be  liable  to  mtich  uncer- 
tainty.  This  uncertainty  is  very  apparent  in  the  Difference 
ftrcugth  of  different  parcels  of  emetic  tartar:  accord- «ttecu°;% 
ingly  Mr  Gcoftroy  found  by  examination  of  different*"  nM*,,e 
emetic  tartars,  that  an  ounce  of  the  weakeA  contain* 
3  Z  erf 
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Rugulusof  cd  from  30  to  90  grains  of  rcgulus;  an  ounce  of  mo- 
antimony,  derate  flrcngth  contained  al>om  108  grains  ;  and  an 
'  -      ounce  of  the  ftrougeft  kind  contained  154  grains. 
For  thefc  reafons,  ine  author  of  ibe  Chemical  Dic- 
liona  /  recommends  the  pulvis  algaroih  as  the  moil 
proper  material  for  making  emetic  tartar »  being  per- 
njo    leetly  foluble,  and  always  of  an  equal  degree  of 
YuWnaL-  ftrength.   Emetic  tartar,  as  he  jufty  obferves,  ought 
garoth  the  jo  be  a  metallic  fait  competed  of  cream  of  tartar  fata* 
mod  pre-  rAit£  w}(n  ihe  regulusot  antimony ;  and  M.  Beaume 
TfoT me"  h**  mowu  fuch  a  » bt  P»ffiblc,  and  that  the 

urur  "  neutral  fait  cryftallizcs  in  the  fortn  of  pyramids.  They 
are  tranfparetii  while  flioift;  but  by  cxpofure  to  a  dry 
air,  they  lofe  the  watcrof  their  cryftallization  and  be- 
come opaque.    The  preparation  of  this  fait,  according 
to  M.  Bancoc",  eoufilts  m  mixing  together  equal  parts 
of  cream  of  tartar,  and  levigated  glafs  of  antimony : 
thcl'e  are  to  be  thrown  gradually  into  boiling  water; 
tnd  the  boiling  continued  till  there  i»no  longer  any 
effervefctnee,  and  the  acid  i»  entirely  fatnrated.  The 
liq-ior  is  to  be  filtered;  and  upon  the  filter  is  obferved 
a  certain  quantity  of  fulphureons  matter  along  with 
feme  nndidblved  parts  of  the  glafc  of  antimony.  When 
the  filtered  liquor  is  cooled,  fine  cryftals  will  be  form- 
ed in  it,  which  are  a  foluble  tartar  pcrtcftly  fatorated 
with  glafs  of  antimony.    He  obferves,  that  the  diflblu- 
tion  is  Awn  over  if  the  glafs  is  well  levigated,  hut  rc- 
1160    quires  a  long  time  if  it  if  only  grofsly  pounded. 
Obj^lian      The  trouble  of  levigating  glafs  of  antimony,  as  well 
to  ittufc.  as  the  uncertainty  of  dtflblviug  it,  would  render pul- 
fis  algaroth  mueh  preferable,  were  it  not  on  account 
of  in  price;  which  would  be  a  temptation  to  tbofc 
iiox    'n  "fc  10  prepare  medicines,  10  fiibftitute  a  cheaper 
Schecle't   sntintonial  preparation  in  its  place.  This  objection, 
theory  of  however,  is  now  in  a  great  meafure  removed  by  Mr 
the  nature  $cheele ;  who  deinonltratcd  that  the  pulvis  algaroih 
ofpul»U    i8  no  other  than  rcgulus  of  antimony  half  calcined  by 
■»*^0*,,•  the  dephlogifticated  marine  acid  in  the  cor  roll  ve  fublt- 
mate  made  ofc  of  for  preparing  the  auiimonial  cau- 
ftic.    If  therefore  we  can  fall  upon  any  other  method 
of  dephlogiflicating  the  rcgulus,  we  fliall  then  be  able 
to  combine  the  marine  acid  with  it;  and  by  feparaiing 


them  afterwards,  may  ha 


)f  algaroih  as 


good  as  from  the  butter  of  antimony  iifclf.  One  of 
the  methods  of  dephlogiflicating  the  regains  is  by 
nitre.  Our  author  therefore  gives  the  following  re- 
ceipt  for  the  powder  in  queftiou. 
Hi"««ipt  "  T*ke  of  powdered  crude  antimony  one  pound ; 
for  making  powdered  nitre,  one  pound  and  a  half;  which,  aficrbc- 
u  iheap,  ing  well  dried  and  mixed,  are  to  be  detonated  in  an  iron 
mortar.  The  hepar  obtained  in  this  manner  is  to  be 
powdered,  and  a  pound  of  it  to  be  put  into  a  glafs 
vclTcl,  on  which  firft  a  mixtureof  three  pounds  of  wa- 
ter and  1  s  ounces  of  vitriolic  acid  is  to  be  poured,  and 
afterwards  j  5  ounces  of  powdered  common  fait  arc  to 
be  added  ;  the  glafs  vefltl  is  then  to  be  put  in  a  fand- 
bath,  and  kepi  in  digeftion  for  13  hours,  during 
which  period  the  mafs  is  to  be  conflantly  Birred.  The 
folution,  when  cool,  is  to  be  Brained  through  linen. 
On  the  refiduum  one  third  of  the  above  menftruum 
is  to  be  poured,  and  the  mixture  digeftcd  and  ftrained. 
From  this  folotlon,  when  it  is  diluted  with  boiling  wa- 
ter, the  pulvis  algarothi  precipitates,  which  Is  to  be  well 
edulcorated  and  dried." 
As  regulus  of  antimony,  like  other  metallic  fub- 


S    R    T   Y.  Practice. 

Aances,  is  folnble  in  liver  of  fulphar,  it  happens,  that,  Arfeaic. 
on  boiling  antimony  in  an  alkaline  ley,  the  fait,  uniting     7^  ' 
with  the  fulphur  contained  in  that  mineral,  forms  an  Golden  ful- 
hepar  fulphuris,  which  dilTolves  fome  of  the  reguiinc  phurof  im- 
part. If  the  liquor  is  filiered,  and  faturated  with  an  acid,  timo»yand 
the  regolusand  fulphur  will  fall  together  in  form  of  a  ktrmc.mi- 
yellowifh  or  reddifh powder,  aW^geldtufiilf  hur  cj an.  nt,aU 
tmony.  If  the  ley  isfuffered  tocool,  a  like  precipitation  of 
a  red  powder  happens.  Th'^i&hciWc&kcrmti  mineral. 

Nitre  deflagrates  violently  with  antimony,  confum-  Diaphvre- 
ing  not  only  its  lulphurcous  part,  but  alfo  the  phlogifton  tic  antimp- 
of  the  regnlns :  and  thus  reduces  the  whole  to  an  inert  ny- 
calx,  called  tuttkntniuvi  dinphtntfam.    If  * qi-al  pans 
of  nitre  and  antimony  arc  deflagrated  together,  the 
fdiphareoos  part  is  confumed,  as  well  as  part  of  the 
inflammable  principle  of  the  rrgolus.    The  metalline 
part  melts,  and    forms  a  femtvitreous  mafs  of  red-  l%6$ 
aim  colour,  called  crecui  mttaUtr*mt  or  ther  if  auti-  Crocus  m«- 
mouj.   It.  is  a  violent  emetic,  and  was  formerly  ufed  tallorum. 
for  making  infnlions  in  wine  fintilar  to  thole  of  glafs 
of  antimony  ;  but  is  now  difufed  on  account  of  its  un- 
certainty in  ftrcngtli.    It  is  ft  ill  ufed  by  the  farriers: 
but  thewbftance  fold  for  it  is  prepared  with  a  far  lets 
proportion  of  nitre;  and  Jbmeiimes  even  without  any 
alkaline  fait  bcini?  added  to  abforb  part  of  the  antimo- 
nial  fulphur.    This  crocus  is  of  a  dull  red  colour ;  and, 
when  powdered,  afiumes  a  dark  purple. 

\  11.  A  r  s  e  n  /  c. 

This  fubfUnce,  in  its  natural  flate,  has  no  appearance 
of  a  metal,  but  much  more  rcfembles  a  fait,  which, 
as  has  been  already  obferved,  it  really  is  when  deprived  n6t 
of  its  phlogifton.    W  hen  united  to  a  certain  quantity  Arfenic 
of  phlogifton,  it  aflumes  a  metallic  appearance;  andf°undn?* 
in  this  ftate  it  is  found,  as  Mr  Bergman  informs  us,  L!" 
in  Bohemia,  Hungary,  Saxony,  Hercynia,  and  other  J0"^a  " 
pans;   particularly  at  Alfatia  in  the  mines  called 
St  Maricux.    The  maffes  in  which  it  is  found  are 
frequently  ihapelefs,  friable,  and  powdery ;  but  fome- 
times  compact,  and  divided  into  thick  convex  lamellae, 
with  a  needle-formed  or  micaceous  furface :  it  takes  a 
p»lifh,  but  foon  lofcs  it  again  in  the  air.    When  frtfli 
broken,  it  appears  compofed  of  final!  needle-like  grains 
of  a  leaden  colour,  foon  becoming  yellow,  and  by  de- 
grees blackilh  ;  exceeding  copper  in  hardnefs,  though 
as  brittle  as  antimony.  isoy 

Reguline  arfenic,  whether  found  naturally  or  pre-  Rcgulus  of 
pared  by  art,  very  readily  parts  with  as  much  of  its  arfenic  cs»- 
phlogifton  as  is  fume  tent  to  make  it  fly  off  in  a  white  l^eTime 
fmoke;  but  litis  ftill  retains  a  very  confiderable  quan-  ,hecom- 
lity  of  phlogiftic  matter,  as  is  evident  from  its  producing  white  kind, 
nitrous  air  by  the  affufion  of  nitrous  acid,  and  from 
the  experiments  already  related  of  the  preparation  of 
theacidof  arfenic.  This  calx  indeed  is  the  form  in  which 
arfenic  is  moft  commonly  met  with.   It  is  lefs  volatile 
that:  the  rcgu'.us  ;  and  by  f^uli:.:a:ior.  in  a  glafs  vcii'cl 
sflbmes  an  opaque  cryftalline  appearance  from  be- 
coming white  on  the  furface ;  but  that  which  cryflal- 
lizrs  in  the  bowels  of  the  earth  does  not  appear  to  be 
(object  to  any  Inch  change.  t 

White  arfenic,  though  a  tme  metalline  calx,  may  be  White  ar- 
mixed  in  fuiion  with  the  fame  mcials  which  will  unite  fenic  may 
with  the  rcgulos.   This  feems  contrary  to  the  general  bf.  m"«d 
rule  of  other  calces,  whidi  cannot  be  united  with  any  *"h.°  cr 
2  metal ntttU- 
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metal  in  iis  metalline  ftate ;  bat  it  mnft  be  remembered, 
that  by  this  operation  ihc  arfenical  calx  is  reduced  to  a 
regains  by  the  phlogifton  of  the  mewl:  whence, in  all 
ftiimnsof  this  kind,  feme  fcoriasrife  to  the  top,  confid- 
ing of  the  calcined  metal  and  part  of  the  white  arfcnic. 

Eight  pant  of  diftilled  water  diflblve,  by  means  of 
moderate  heat,  one  part  of  calcined  arfcnic,  and  by 
boiling  may  be  made  to  take  up  If.  The  folution 
changes  fyrop  of  violet  green,  bat  the  tincture  of 
turnfole  red.  It  is  not  changed  by  neutral  falts,  but 
flowly  precipitates  the  folutions  of  metals,  the  arfcnic 
united  to  the  metallic  calx  falling  to  the  bottom. — 
"  It  may  be  aflced  (fays  Mr  Bergman),  whether  the 
whole  of  the  arfcnic,  or  only  the  arfenical  acid,  unites 
with  the  metallic  calx,  yielding  the  phlogiAon  to  the 
menftruum  of  the  other  metal  ?"  Certainly  fuch  a 
mutual  commutation  of  principles  does  not  appear  im- 
probable, if  wc  confider  only  thofe  cafes  in  which  the 
menftruain  is  vitriolic  or  nitrous  acid  ;  bat  as  iron, 
for  example,  united  with  marine  acid  (w  hich  does  not 
attract  the  phlogifton  of  white  arfcnic),  as  well  as 
when  it  is  joined  to  die  nitrous  acid,  is  precipitated,  it 
would  appear  that  the  whole  of  the  arfcnic  is  united, 
at  lead  to  certain  cafes,  to  the  metallic  calces. 

One  part  of  arfcnic  is  diflolved  by  70  or  80  of  boil- 
ing fpirit  of  wine. 

Arfcnic  dirtolvcs  partially  in  concentrated  vitriolic 
acid,  b-.u  concretes  in  the  form  of  cryftallinc  grains  on 
cooling.  Thefe  diifolve  in  water  with  mora  greater 
difficulty  than  the  arfcnic  itfelf.  On  the  blow-pipe 
they  emit  a  white  fmoke,  but  form  into  a  globule  by 
fufion,  which  at  firft  bubbles,  but  foou  grows  quiet, 
and  is  but  flowly  con iumed  even  in  a  white  hear. 
This  fixity  is  occalioned  by  the  acid  carrying  off  the 
phlogifton  of  the  arfenic,  and  thus  leaving  a  greater 
proportion  of  its  peculiar  acid  than  what  it  naturally 
contains  ;  and  therefore  the  more  frequently  the  ope- 
ration is  repeated,  the  more  fixed  the  arfcnic  becomes, 
though  it  is  fcarce  pofTsbte  to  diffipate  the  arfenical 
phlogifton  as  perfectly  with  this  acid  as  with  the  ni- 
trous i  the  effects  of  which  have  been  already  particu- 
larly mentioned. 

The  marine  acid,  which  naturally  contains  phlo- 
gifton, dilTolves  about  one-third  of  its  weight  of  arfc- 
nic, a  great  part  of  which  feparates  fponiancnnfly  on 
cooling  in  a  ftate  of  faturation  with  the  acid.  This  fait, 
which  may  be  had  in  a  cryftallinc  form,  is  much  more 
volatile  than  the  former,  readily  fubliming  in  a  clofe 
veffel  with  a  moderate  heat  $  but  is  foluble  with  diffi- 
culty In  boiling  water.  It  is  of  a  fine  yellow  colour, 
and  fearcely  differs  from  butter  of  arfenic,  except  in 
its  degree  of  concentration.  The  nature  of  marine 
acid  prevents  it  from  difengaging  the  arfenical  acid 
from  the  phlogifton  of  the  fcmimetal,  as  will  eafily  ap- 
pear from  what  has  been  faid  concerning  that  acid. 
The  arfenical  acid,  however,  is  eafily  made  to  appear 
by  the  addition  of  that  of  nitre,  as  will  be  under/food 
from  the  directions  given  by  Mr  Schcele  for  the  pre- 
paration of  the  acid  of  arfcnic. 

Arfcnic  is  not  precipitated  from  its  folution  in  vi- 
triolic and  nitrous  acids  by  the  phlogiilicated  alkali, 
which  yet  very  readily  precipitates  all  other  metals. 
From  the  marine  acid,  however,  it  is  precipitated  by  its 
means  of  a  white  colour;  but  unlefs  the  folution  be  very 
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acH,  the  addition  of  mere  water  will  throw  down  a  Atfimk. 
precipitate  of  the  fame  colour,  *  v 

Dephlogifticated  marine  acid  deprives  arfmic  of  its  p^Viro- 
inflammablc  principle;  fo  that  in  the  diftilling  vefid  r.dbTdo 
we  find  water,  acid  of  arfenic,  and  marine  acid,  regc-  phlojiib- 
nerated.  cattdma* 

Arfenic  is  diflblved  by  its  own  acid,  and  forms  cry-  riae  'C|J* 
fiailine  grains  with  it  as  well  as  with  that  of  flnor  and  Ph"™ 
borax.    Saccharine  acid  dillblies  It  liktwife,  and  na  w°tl'e~_ 
forms  prifmatic  cryiUlst  and  a  fimilar  fait  is  alfo  th«r  add*, 
formed  by  the  acid  of  tartar.    Vinegar,  and  the  acids 
of  vinegar  and  phofphorus,  form  with  it  cryftallinc 
grains,  which  are  fearcely  foluble  in  water.  uyt; 

Solutions  of  fixed  alkali  dilTolve  arfenic ;  and,  Ltverof 
when  loaded  with  It,  form  a  brown  tenacioas  mats,  arfenic. 
called  tivtr  if arftnk.  The  arfenic  is  partly  precipi- 
tated by  mineral  acids,  though  part  of  it  gradually 
lofes  its  phlogifton,  and  adheres  more  tctiacioully.  So- 
lotion  made  with  volatile  alkali  fcems  to  effect  this 
decomposition  more  readily,  as  no  precipitation  is 
made  by  acids.  Limpid  folution  of  faline  hepar,  drop- 
ped into  a  folution  of  white  arfenic,  floats  upon  the 
surface  in  form  of  a  grey  ftratum,  which  at  length  di- 
ftuvbs  the  whole  liquor.  fJ._ 

By  the  alTiftance  of  heat  folutions  of  arfenic  attack  Effftftl  oa 
forne  of  the  metals,  particularly  copper,  iron,  and  zinc;  uietab. 
the  folutions  of  the  two  laft  yielding  crjftals  by  eva- 
poration. No  alteration  is  made  on  thefe  com  pounds 
by  alkaline  falts  or  by  acids:  volatile  alkali  does  not 
di&over  the  copper  by  changing  the  colour  of  the  fo- 
lution blue;  nor  docs  the  ph  If  gift  icatcd  alkali  throw 
down  any  blue  precipitate  from  the  folution  of  iron. 
The  reafon  of  this  is  the  fuperabundance  of  phlogifton 
in  the  fulutionsi  for  the  arfenical  acid  takes  up  all 
metals :  when  ouited  with  copper,  it  mows  a  blue  co- 
lour with  volatile  alkali  ;  and  when  united  with  iron, 
it  lets  fall  a  Pruffian  blue  in  the  nfoal  way  }  but  the 
quantity  of  phlogiAon  which  converts  the  acid  into 
white  arfenic,  prevents  the  appearance  of  thefc  pheno- 
mena when  the  latter  is  made  ufe  of.  I2.s 

Arfenic,  either  in  its  calcined  or  regoline  ftate,  may  rjafai  ea- 
bc  united  with  fulphur;  in  which  cafe  it  appears  fily  with 
either  of  a  red  or  yellow  colour,  according  10  the  blpluu- 
quantity  of  fulphur  with  which  it  is  united.  Thefc 
compounds  are  fponianeonlly  produced  by  nature  } 
both  of  them  fumeiimes  pellucid  and  cry  fiailine  j  with 
ibis  difference,  however,  that  the  yellow  fecms  to  af> 
feet  a  lamellated,  and  the  red  a  crystalline,  form.  1179 
Thefe  are  called  red andjeiloiv  orpiment,  or  realgar  and  Realgar 
orpiment  ;  the  fpecific  gravity  of  realgar  being  about  ™d  orpi- 
3.M5 1  of  orpiment,  5-3»S.    Both  of  thefe  fijcilime  mcnt- 
totally  with  a  moderate  heat,  unlefs  when  they  bap- 
pen  to  be  mixed  with  other  fubftances.   They  readily 
unite  with  thofe  metals  which  form  an  union  with  the 
arfenic  and  fulphur  of  which  they  are  compofed.  Sil- 
ver mineralized  by  fufion  with  orpiment,  forms  a  fub- 
ftance  fimilar  to  what  is  called  the  red  ore  of  that  me- 
tal.   Iron,  in  conjunction  with  orpiment,  affumcs  a 
white,  poli(hed,and  metallic  appearance,  fimilar  to  that 
of  ihc  white  or  arfenical  pyrites  ;  and  by  various 
combinations  of  thefe  fubftances  with  metals  of  diffe- 
rent kinds,  many  of  the  natural  metalline  ores  may  be 
produced.  iaso 

Nitre,  when  treated  with  mineralized  arfcnic,  de-  JJ^hh  S- 
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tonatcs  partly  uiih  the  fulphur,  and  partly  with  the 
phlogifton  of  the  arfenic;  the  alkaline  talis  of  the  fait 
either  forming  fal  polychreft  with  the  p.ctJ  of  the 
fulphur,  or  aniline  tvith  the  alkali,  and  forming  the 
neutral  arfenical  fait.  By  the  addition  of  fixed  al- 
kali iu  proper  quantity,  cither  to  orpiment  or  realgar, 
and  then  rxpofwg  the  mixture  to  a  fublimicg  heat, 
nitre  retains  the  fulphur,  but  lets  go  the  greatcft  part 
of  the  arfenic  ;  the  hepatic  mars,  however,  retains  a 
fntall  qaantity  of  the  latter  t  and  if  there  is  mnch  al- 
kali, fcarce  any  of  the  arfenic  arifes. 

On  diftilling  orpiment  with  twice  or  thrice  it  quan- 
tity of  corrofivc  fublimate,  two  liquids  arife  which  re- 
fitfe  to  unite  s  snd  at  length,  on  augmenting  the  heat, 
a  cinnab&r  arifes.  A  butter  of  arfenic  is  found  at  the 
bottom  of  the  receiver,  of  a  ferruginous  brow  n  colorr, 
but  pellucid  :  in  the  open  air  it  firft  fends  forth  a  co- 
pious fnme  of  *  white  colour,  and  then  gradually  at- 
tracts the  moifture  of  the  atmofpherc,  by  which  it  is 
precipitated.  It  is  remarkable  that  it  unites  fo  flowly 
with  marine  acid,  that  they  fecm  to  repel  one  another ; 
nor  can  they  be  made  to  unite  beyond  a  certain  de- 
gree. By  the  affiulofl  of  diftilled  water,  a  white  pow- 
der will  be  precipitated,  which,  though  ever  lb  well 
walked,  retains  fome  acidity ;  for  a  portion  of  butter 
of  antimony  is  produced  by  diftillation,  as  is  likewife 
true  of  the  pal  vis  algaroth.  The  fraoke  lias  a  pecu- 
liar penetrating  fmell,  fomewhat  limilar  to  that  of 
p'-ilogiflicated  vitriolic  acid,  and  lets  fal!  white  flow- 
ers. The  liquor  which  fwims  above,  and  which,  by 
chemical  authors,  has  been  compared  to  oil,  is  ytllowifli 
and  pellucid,  feparating  a  white  arfenical  powder  by 
tlic  addition  of  water  and  fpirk  of  wine.  It  is  not 
afietted  by  the  Itrongcr  acids;  but  effcrvefces,  and  lets 
fall  a  precipitate,  with  alkalies.  On  keeping  it  with  a 
cucurbit  with  a  long  neck  unftopped,  white  flowers 
gradually  concrete  round  the  orifice,  which  are  lax, 
and  fome  times  approaching  to  a  crystalline  form.  And 
laftly,  by  fpontaneous  evaporation,  pellucid  cryftals  ap- 
pear at  the  bottom  of  the  liquor,  -which  arc  foluble  in 
water  with  great  difficulty  »  but  when  diflblved,  pre- 
cipitate filvcr  from  nitrous  acid,  and  let  fall  fome  ar- 
fenic on  the  addition  of  an  alkali.  When  put  into 
lime-water,  a  cloud  (lowly  unrounds  them  :  on  being 
cxpofed  to  the  fire,  they  totally  fnblime  without  any  ar- 
fenical fmell,  without  decrepitation,  or  lofing  their 
tranfparency  3  but  if  ignited  phlogiftic  matter  comes 
in  conta&  with  them,  the  arfenical  fmell  inflantly  ap- 
pears. No  traces  of  mercury  arc  to  be  fonnd  in  this 
Jiqwr  by  treating  it  either  with  alkali  or  copper  ; 
not  the  (tighten:  precipitaiiou  is  made  by  it  on  be- 
ing dropped  into  a  folution  of  terra  ponderola  in  the 
marine  acid  :  from  all  which  it  appears,  that  this  liquor 
is  only  a  very  dilute  butter  of  arfenic,  containing  lets  of 
tbe  mercury  on  account  of  the  quantity  of  water  it 
has.  The  butter  coutains  the  acid  in  its  molt  con- 
centrate d  Itatc,  and  is  therefore  loaded  with  a  larger 
quantity  of  arfenic:  tbe  former  liquor  will  tL  ere  fore  be 
obtained  in  much  larger  quantity,  by  fetting  the  mix- 
ture of  cotTofivc  fublimate  and  arfenic  to  Hand  a  night 
in  a  cellar,  or  moUlencd  with  water,  before  it  be  fbb- 
jcclcd  to  diftillation.  As  tbe  common  marine  acid 
can  dsflblveonty  a  determined  quantity  of  the  butter, 
it  naturally  follows,  that  what  remains  after  complete 
Cituraiion  flaould  totally  rcfufe  to  mix.    The  acid, 


however,  when  too  much  diluted,  precipitates  the  but-  Arfenic. 
ter  5  but  in  proportion  toils  flrcngth  it  diflblves  a  *     w  ' 
greater  quantity,  ,a84 

Arfenic  mineralized  by  fulphur  is  not  diflblved  by  Artcmc  mi- 
water,  but  is  affected  by  the  different  acids,  according  realized 
to  the  particular  circuftanccs  of  each.  Nitrous  acid  by  fulphur. 
and  aqua-rcgia  acl  mod  powerfully  ;  the  former  foon 
deftroys  the  red  colour  or  the  realgar,  and  converts  it 
into  yellow  orpiment  %  its  primary  action  being  to  cal- 
cine the  arfenic,  without  affecting  the  ytllowncfs  of 
the  fulphur.  It  makes  no  change  on  the  colour  of 
orpiment.  Aqna-regia,  by  long  digeftion,  takes  op 
the  arfenic,  and  leaves  the  fulphur  at  the  bottom  ;  and 
hence  we  may  find  out  the  proportions  of  the  two  in- 
gredients. Some  dexterity,  however,  is  neceflary  in 
performing  this  operation  with  accuracy;  for  if,  on 
the  one  hand,  the  menflrtium  be  too  weak,  part  of  the 
arfenic  will  remain  tnidiftolvcd  ;  and  if,  on  the  other, 
it  be  too  flrong,  pan  of  the  fulphur  will  be  deeompo- 
fed  ;  for  flrong  nitrons  acid  is  capable  of  decorcpofing 
fulphur  by  long  digeftion,  having  a  greater  attraction 
for  phlogilion  than  the  vitriolic  acid  itfelf.  The  colour 
of  the  reiiduum  ought  to  be  grey  ;  for  as  long  as  any 
yellow  panicles  remain,  it  is  a  fign  that  fome  of  the 
arfenic  alio  remains.  If  any  iron  be  prefent  in  the 
compound,  it  is  aU  diflblved,  by  reafort  of  the  fupe- 
rior  attraction  of  the  acid  for  it,  before  any  of  the  ar- 
fenic is  taken  up,  onlcfs  it  ftiall  have  been  calcined  ei- 
ther by  the  accefs  of  air  and  heat  employed  in  the 
operation,  or  by  the  too  great  power  of  the  menftmum.  I2g5 

The  pure  rcguks  of  arfenic  may  be  obtained  artifT-  Pure  regu- 
cially  from  white  arfenic,  cither  by  fublimation  with  lu»of  aric- 
oil,  black  flux,  or  other  phlogiftic  materials  ;  or  bynic»ll0W 
melting  it  with  dojblc  its  weight  of  foap  and  pota!hes;  Pre,P4fe<»" 
or  laftly,  by  precipitation  by  means  of  fome  other  me- 
tal, from  orpiment  or  fandarack  melted  with  fulphur 
and  fixed  alkali.     By  the  fir  ft  of  thefc  methods  it  is 
obtained  in  a  cryftallinc  form,  octohedral,  pyramidal, 
or  even  prifmatic.  Mr  Bergman  mentions  a  natural  Z1g( 
regulus  of  arfenic,  named  ?mfpicktf,  which  along  with  MiipicM, 
fome  fulphur  contains  a  large  quainity  of  iron  united  a  natural 
with  the  regulus  into  a  metallic  compound  »  but  tho*  "egulw  »f 
the  iron  fomctimes  amounts  to  ;  or  even  I  of  ihe*rfe,,w* 
whole,  it  ncvcrthclcls  remains  untouched  by  the  mae- 
nct.    When  ignited,  it  fends  forth  an  arfenical  fmell, 
and  foon  becomes  obedient  (o  the  magnet,  even  though 
the  operation  be  performed  on  a  tile  without  any  ad- 
ditional phlogiflon  ;  it  melts  eaiily  in  an  open  lire,  and 
inclofe  vcflcls  the  greater  part  of  the  regulus  fublimcs, 
leaving  the  iron  at  the  bottom.  31g7 

The  pure  regulus  of  arfenic  is  vaftly  more  volatile  Great  vohv- 
than  any  other  metal,  and  therefore  cannot  he  melted,  tility  of  this 
It  begins  to  fend  forth  a  vilible  fmukc  in  180°  of  ihe*wi,nett1, 
Swedifli  thermometer,  and  is  capable  of  inflammation  j 
but  in  order  to  inflame  it,  it  mud  be  thrown  into  a 
veffel  pre  v  ion  fly  heated  toafufficieot  degree,  other- 
wife  it  will  be  iublimcd.   The  flame  is  of  an  obfeure 
whittQi  blue,  diffuling  a  white  futctke  and  garlic  fmell. 
In  elofc  veflels  it  retains  its  metallic  form,  and  may  be 
ftihlimed  of  any  figure  wepleafe.  ,jgg 
Regulus  of  arfenic  unites  with  many  of  the  metals,  Effects cf 
but  deftroys  the  malleability  of  thofc  with  which  it  regnJu*  of 
enters  into  fuiion.   It  renders  tbofe  more  eafy  of  fu  "feme  on 


Hon  which  are  melted  with  difficulty  by  tbemfelves  » 
bat  tin,  the  molt  cafily  fufible  of  all  the  metals,  be 
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Arfenic.  comes  more  refractory  by  being  united  with  arfenic. 
'  »  '  This  metal  acquires  a  permanent  and  (hining  white nf  fs 
by  its  union  with  regulus  of  arfenic,  sod  is  able  to 
retain  half  its  own  weight  of  the  arfenical  metal.  The 
other  white  metals  become  grey  by  fufion  with  this 
femimetal,  placina  only  excepted.  Gold  fufed  in  a 
clofc  TclTcl  with  regulus  of  arfenic,  fcarcely  takes  np 
of  its  weight ;  filver  J  t  lead  J  ;  copper  f  ;  and  iron  more 
than  its  own  weight.  The  magnetic  property  of  this 
lsft  metal  is  deiiroyed  by  a  large  quantity  of  rcgnlus, 
though,  the  exact  proportion  which  deflroya  it  can 
fcarcely  be  determined,  as  fome  of  the  iron  is  always 
taken  up  by  the  fcoria ;  bat  according  to  Mr  Berg- 
man, lefs  than  an  equal  quantity  is  certainly  fuiScient. 
Bifmuth  retains  -f-  of  its  weight  $  zinc  • ;  regulus  of 
antimony  • ;  and  manganefe  an  equal  quantity.  Nic- 
kel and  regolas  of  cobalt  take  op  a  large  quantity  ;  but 
how  much  cannot  be  determined,  as  it  Is  next  to  im- 
pofltble  to  procure  any  of  thole  metals  in  a  ftate  of  per- 
fed  purity.  In  a  fufHcient  decree  of  heat,  and  by  a 
triture  of  feveral  hours,  regulus  of  arlcuic  takes  up  1- 
bom  J  of  its  own  weight  ot  mercury,  formiug  art  a- 
„  malgam  of  a  grey  colonr. 
May  be  ex-  Regulus  of  arfenic,  by  rcafon  of  its  volatility,  may 
pdlcd  by  be  expelled  from  all  the  metals  with  which  it  is  unit- 
heat  from  ed  ;  but,  in  flying  off,  it  generally  carries  along  with 
—  it  fome  of  the  metals  with  which  it  is  united,  gold  and 
filver  not  excepted,  if  the  degree  of  heat  be  great  and 
very  fnJdenly  applied.  Plattna,  however,  perfectly 
refifts  the  volatilization ;  and  by  reafon  of  its  refrac- 
tory nature,  even  retains  a  portion  of  the  arfenic. 
This  femimetal  cannot  be  united  by  fufion  with  alka- 
it  upon  al-  line  fairs  until  the  phlogiflon  is  confidcrably  dimi- 

r.LncJ,  a l: J  l'.:C   .trjus  Ljj^ruarhrs   tn  ihc  r.i:ir:c 

pure  arfenical  acid.  By  adding  regulus  therefore  to 
nitre  tn  fufion,  a  detonation  enfbes,  the  phlogiffon  of 
the  former  is  totally  deitroyed,  and  the  acid  uniting 
with  the  alkali  of  the  nitre  forms  a  neutral  arfenical 
fait,  limilarto  that  made  with  white  arfenic  and  nitre. 
By  di ftillation  with  dry  acid  of  arfenic,  the  regulus 
fublimes  before  it  can  be  acted  upon  by  the  acid  ;  but 
when  thrown  into  the  acid  in  fufion,  fuon  takes  fire, 
and  fends  forth  a  white  frooke:  for  the  acid,  being  in 
this  in  fiance  deprived  of  its  phlogifton,  feparates  that 
principle  from  the  regulus,  and  unites  with  it  in  fttch 
quantity  as  to  regenerate  n  hire  arfenic ;  while  on  the 
other  hand,  the  regulus,  by  this  operation,  is  fo  far 
deprived  of  its  phlogifton  as  to  appear  in  the  form  of 
Decompo-  a  calx.  By  diftillation  with  corrofive  fublimate,  a 
fmoking  butter,  and  froall  quantity  of  mcrcurius  dul- 
five  fubli.  cis  and  running  mercury,  ire  procured  1  which  happens 
rote*  in  confeqnence  of  a  double  elective  attraction  j  the  re- 
gains of  arfenic  yielding  its  phlogifton  to  the  bafe  of 
the  corrofive  fublimate,  which  being  thus  really  cal- 
cined, reduces  the  former  to  perfect  mercury,  while 
the  marine  acid  takes  op  the  calx  of  arfenic.  The  re- 
gulus of  arfenic  readily  unites  with  fulphnr,  and  forms 
the  fame  red  and  yellow  compounds  that  have  already 
been  mentioned  when  fpeaktn^  of  white  arfenic  j  it  is 
foluble  in  bepar  folphuris,  but  may  be  precipitated  by 

una    eveiy  0liicr  ll,e,a'  ^ich  cau        w"fi  'he  he  par. 
C»n«ned     Kegulus  of  arfenic  is  not  dffl£Ud  by  the  vitriolic  a- 
into  white  cid,  unlefs  when  concentrated  and  a'ffifted  by  heat, 
arfaucbr  The  inflammable  part  of  the  regnlu*  w  Rich  phlogiili- 

theTitrio-  cates  the  acid  :iies  o!F,  fo  that  the  remainder  a  flumes 
be  acid. 
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fain  and 
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the  nature  of  white  arfenic,  and  exhibits  the  fame  pro- 
perties with  menitrua  as  any  other  metallic  calx :  the 
fame  holds  good  wirh  nitrous  acid,  except  that  it  at- 
tracts the  phlogiiion  more  vehemently.  Marine  acid 
has  little  or  no  effect  except  when  boiling.  T  •  . 

Regulus  of  arfenic  precipitates  certain  metals  diflbl-  jzfrca»  t  f  ft 
ved  in  acids,  fiich  as  gold  and  platina,  diffotved  in  aqua-  on  metaUie 
regia,  as  well  as  filvcr  and  mercury  in  vitriolic  and  ni-  folution. 
trous  acids.  Silver  generally  appears  in  beautiful  po- 
lifhcd  fpienlje,  like  the  arbor  Dianas  j  but  if  the  arfe- 
nic be  filtered  to  ftand  long  in  the  nitrous  folutton  but 
little  diluted,  the  filver  fpicnla?  arc  again  diflblved,  the 
arfenic  in  the  mean  time  being  dephlogiflicated.  So- 
lutions of  bifmuth  asid  antimony  are  fcarcely  rendered 
turbid.  Iron  may  be  feparated  from  regulus  of  arfenic 
by  digeftion  with  marine  acid,  or  with  aqua-regia ;  nei- 
ther of  which  will  touch  the  arfenic,  as  long  as  any  iron 
remains  j  but  in  order  tofocceed  in  this  operation,  fubtilc 
piilvcrifation  is  neccflary  as  wetl  as  *  joft  quantity  and 
flreugih  of  the  menitruum.  Heat  nmft  alio  be  carefully 
avoided.  The  regains  is  alfo  diflblved  by  hepsr  ful- 
phuris  and  by  fat  oils,  the  latter  forming  with  it* 
black  mafs  like  plafter. 

§  13.  Cobalt. 

Rbculvs  of  cobalt,  or  more  properly  pure  cobalt 
itfclf  (what  we  have  under  the  name  of  ctia/t  being 
only  a  calx  of  the  regulus),  is  a  femimetal  of  a  reddisn 
white  colour,  clofe-grained,  fo  as  to  be  cafily  reducible 
to  powder,  about  7.7  of  fpecinc  gravity,  and  funning 
it  frit  into  mafles  of  a  necdlc'like  texture,  placed  upon 
one  another.    Itisfeldom  or  never  found  native,  but 
almoir  always  calcined  and  united  with  arfenic,  the  ar-  naj 
fenical  acid,  fulphor,  iron,  to.   The  zaffre  ofed  in  Zdht,  a 
commerce  Is  an  impure  and  grey  calx  of  cobalt.  When  eabt  •few- 
mixed  with  three  times  its  weight  of  pulverifod  flints, 
and  expofed  to  a  flrong  fire,  tt  melts  into  glafs  of  a 
dark  blue  colour,  called  /malt,  ufod  in  tinging  other  1195 
ghtfes,  and  in  painting.   With  three  times  its  weight  Smalt, 
of  black  flux,  afmall  quantity  of  tallow  and  marine  bowpro. 
fait,  it  affords  the  femimetal  known  by  tfce  improper*"*' 
name  of  reg:,lut«f  cobalts  but  the  reduction  is  very  r»o6 
difficult.   For  this  purpofe  a  large  quantity  of  flux  mult  Reguim  of 
be  made  ufc  of,  and  the  crucible  kept  a  considerable  tohah  tUffi- 
time  in  a  white-red  heat,  that  the  matter  may  become  tone- 
very  fluid,  and  that  the  fcoria  tray  be  completely  fufed 
into  a  blue  glafs,  at  which  period  the  cobalt  finks  in 
the  form  of  a  button  to  the  bottom. 
Cobalt  melts  in  a  flrong  red  heat,  is  very  fixed  in  Properties 


the  fire,  and  it  is  uncertain  whether 
tilized  in  clofe  veflcls.   When  fufferc 


it  can  be  vols-  «f  eobalt 
to  cool  flonly, 


then  em- 
it cryflvllizes  in  necdlc-fhape  J  prifms,  placed  one  ipon  '* 
the  other,  and  united  in  bundtts,  having  a  coofider- 
able  rcftmblancc  to  msiles  of  bafaltes  feparated  from 
each  other:  in  order  to  fucceed  in  this  cryftallization, 
however,  the  cobalt  mud  be  melted  m  a  crucible  till  ic 
begins  to  boil,  and,  when  the  forlace  of  the  metal  be- 
comes  fixed  on  beiujt  withdrawn  trom  the  fire,  the  vtf- 
fel  is  then  to  be  inclined ;  that  which  flill  remains  fluid 
runs  out,  and  the  pottfon  adberipg  to  the  lumps  form- 
ed by  the  cooling  of  the  furface  is  found  covered  with 
cry  nth. 

This  femimetal,  expofed  to  the  atmofpkere,  be-CMelaca 
comes  covered  with  a  dull  pellicle,  and  undergoes  a  fpoata- 
fponuncoos calcination;  but  it  mayeahly  be  calcined  »eo»fly  in 
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n  any  quantity  by  expofing  it  in  powder  in  a  /hallow 
*■   v     'veflcl,  under  the  nitiflle  ot  a  cupelling  furnace,  and 
ftirring  it  now  and  then  to  expolc  frcfli  furfaces  10  the 
air.  After  being  kept  red  not  for  feme  time,  this 
powder  lofes  its  (picador,  increafesin  weight,  and  be* 
iM4    comes  black,  tbe  calx  being  convertible,  by  a  moft 
IbcjIx      violent  heat,  i:uo  a  blue  glals.    By  fulion  it  combines 
{*""*.? .   with  vitrifiable  earths,  forming  with  tbctn  a  beautiful 
b"cel"f»  '*°l*8^*^  extremely  fixed  In  the  fire  i  whence  it  is  of 
the  greatelt  tife  in  enamel-painting,  porcelain-painting, 
&c.    The  aclion  of  terra  pondcrofa,  magnefia,  and 
lime,  on  cobalt,  is  not  known.    Alkalies  manifcllly 
itoo    alter  it;  but  in  what  refpect  is  not  known. 
Pbeneme-     Cobalt  dilTolvcs  in  concentrated  vitriolic  acid,  when 
na  with  vi-ifTifted  by  a  boiling  heat;  the  acid  evaporating  alnioft 
triolic  acitLfmireiy  jn  J|€  forn)  0f  fuJphureons  gas.    The  refi- 
duum  is  then  to  be  waflied ;  a  portion  of  it  diflblves  in 
tbe  water,  and  communicates  a  greeniOi  colour  to  it 
when  warm,  which  changes  to  a  rofe  colour  when 
cold.    M.  Beaume'  affirms,  that  by  fufficiemly  eva- 
poraiingthe  vitriolic  folution  of  cobalt,  two  forts  of 
cryflals  arc  obtained    one  white,  fmall,  and  cubical; 
the  other  grecnilh,  quadrangular,  fix  lines  in  length, 
and  four  in  breadth.    Thcfe  lad  he  only  confiders  as 
the  tnte  vitriol  of  cobalt;  the  former  being  produced 
by  certain  foreign  matters  onited  to  it.   The  cryftals 
moil  commonly  obtained  have  the  form  of  fmall  needles, 
and  may  be  decompofed  by  fire,  leaving  a  calx  of  co» 
bait  not  reducible  by  itlelf.    They  may  likewtfc  be  de- 
compofed by  all  the  alkalies,  by  terra  ponderofa,  mag- 
net, am4  lir.r.     Acri  riiiii^  ir.  rViinrjy ,  loo 
of  cobalt,  difJoivcd  in  the  vitriolic  acid,  afford,  by  pre- 
cipitation with  pore  mineral  alkali,  140  grains  of  pre- 
cipitate; by  the  fame  alkali  aerated,  160  grains.  Di- 
luted vitriolic  acid  acls  on  ziffre,  and  dilflilves  a  part, 
1301    *'i'h  which  it  forms  the  fait  already  defcribed. 
With  rti-      Nitrous  acid  acts  upon  the  fcmimetal  with  that  vio- 
trou»  acid.  ]ence  which  is  its  general  charaftcriftic ;  and  the  folu- 
tion, when  nearly  faturated,  appears  either  of  a  rofy 
brown  or  bright  green  colour.    By  ftrong  evaporation 
it  yields  a  fait  in  fmall  needles  joined  together  ;  which 
is  very  deliquefcent,  boils  upon  hot  coals  without  deto- 
nation, and  leaves  a  calx  of  a  deep  red  colour.    It  is 
decompofed  by  the  lame  fubftanccs  as  the  former,  and 
by  excefsof  alkali  the  precipitate  difappcars. 
withnia-     Muriatic  acid,  affifted  by  heat,  diflblves  cobalt  in 
rinc  add.   PJrf>  but  ',as  no  uPon  il  >n  the  cold.    It  acls 

more  flrongly  on  /affre,  forming  a  folution  of  a  reddiih 
brown,  which  becomes  green  by  being  heated.  By 
evaporation  it  yields  a  very  deliquefcent  fait  in  fmall 
needles,  which  becomes  green  when  heated,  and  is 
foon  after  decompofed.   Aqua-regia  diiTolves  the  me* 
tal  more  eafily  than  the  marine  add,  but  left  fo  than 
the  nitrous.    The  folution  has  been  long  known  as  a 
1*01   Jj/mptnbttk  Ink. 
With  the       Cobalt  is  not  diflblved  directly  by  the  acid  of  borax; 
acid  of  bo- but  when  a  folution  of  this  fait  is  mixed  with  a  folu- 
raa.         tion  of  cobalt  in  any  of  the  mineral  acid:.,  a  double 
decompofuion  takes  place  ;  the  alkaline  bafis  of  the 
borax  uniting  with  the  acid  which  held  the  cobalt  in 
folution  %  and  the  calx,  combining  with  the  fedative 
fait,  falls  to  the  bottom  in  form  of  an  infoluble  pre- 
cipitate. 

This  fcmimetal  is  calcined  by  being  heated  to  igni- 
tion with  nitre.    One  part  of  cobalt,  and  two  or  three 


of  dry  nitre,  well  powdered  and  mixed,  when  thrown  Nic'Atl. 
into  a  red-hot  crucible;  produce  Avail  fcintillaijotts ;  a 
portion  of  the  cobalt  being  converted  into  a  calx  of  a  red 
colour,  more  or  left  deep,  and  fometimcs  of  a  green.  Zj04 
Sal  ammoniac  is  not  decompofed,  by  reafon  of  the  lit*  With  fa! 
tie  attraction  there  is  between  the  metal  and  muriatic  ammoniac, 
acid.   M.  Bacqoer,  who  made  the  experiment  with 
great  care,  could  not  obtain  a  panicle  of  volatile  al-  M' 
kali.   Sulphur  does  nut  unite  wiib  it  but  very  difficult- p  " 
ly,  and  tbe  combination  is  promoted  by  liver  of  (bl- 
phur.    Thus  a  kind  of  artificial  one  may  be  produced, 
the  grain  of  which  will  be  finer  or  clofer,  and  its  co- 
lour whiter  or  yellower,  in  proportion  to  the  quantity 
of  fulphur  in  the  mixture.    M.  Btanrcc  obferves,  that 
this  compound  cannot  be  decompofed  by  acids,  and  that 
fire  cannot  dcJtroy  all  the  fulphur. 

$  IJ.  NlCKBL. 

This  was  firft  difcovered  to  be  a  fcmimetal  of  a  pe-  Dilcovcrei 
culiar  kind  by  Cronftedt,  in  the  years  1751  and  I7J4,  by  Mr 
who  procured  it  in  the  form  of  regulus  fro  nr.  lis  ore,  but  Cronftedt. 
without  bcingablc  to  reduce  it  to  a  fufEeient  degree  of 
purity;  which  indeed  has  not  yet  been  done  by  any  che- 
mifl.    M.  Bergman  has  laboured  moA  in  this  way, 
though  even  he  has  not  reduced  it  to  the  purity  of  other 
metallic  fubfianees.    His  experiments  were  made  with 
fome  regains  made  by  M.  Cronftedt,  and  whofefpc* 
cific  gravity  was  to  that  of  water  exatfiy  as  7.421  to  I. 
His  aitsmpts  to  purify  it  were  made, 


I.  By  Calcination  and  Scorification. 


Nincoancesof  powdered  nickel  were  expofed  forFJTe&iof 
fix  hours,  in  feveral  poriions,  to  a  moft  violent  heat,  calcination 
under  the  dome  of  an  a/Jay  furnace.  Thus  the  arfe-  J"^  °" 
nic  was  firft  diffipated  with  a  fetid  fmell,  after  which  tn  "  ' 
the  odour  of  fulphur  became  perceptible;  after  this  X 
white  ftnoke  arofe  without  any  fmeli  of  garlic,  and 
which,  according  to  our  author,  arofe  probably  from 
the  more  dephlogifticatcd  part  of  the  arfenic  which 
now  began  to  foblime.  The  heaps  (we  fuppofe  after 
tbe  matter  had  been  poured  out  of  the  difhes,  and  yet 
retaining  a  great  deal  of  heat),  when  hot,  began  to 
fwell,  and  green  vegetations  arofe  from  all  the  fnrface, 
refembling  (ome  kinds  of  mofs,  or  the  filiform  lichen; 
a  ferruginous  afh-coloure  d  powder  remained  at  bot- 
tom ;  and  0.13  of  the  whole  were  diffipated  during  the 
operation.  Half  an  ounce  of  this  calx  fnfed  in  a 
forge  for  four  minutes,  along  with  three  times  its 
weight  of  black  flux,  yielded  a  regulus  reticulated  on 
thefurface;  the  areola  of  a  hexangular  figure,  with 
very  fiend cr  ftriae,  diverging  from  a  cenire,  full  of  lit- 
tle tubercles ;  it  weighed  0.73  of  half  an  ounce;  was 
obedient  to  the  magnet  j  and,  when  feorified  with  bo- 
rax, left  a  blackilh  glafs. 

By  a  fecond  roafting  the  regulus  again  emitted  a 
garlic  fmell;  afterwards  a  vifible  fume  without  any 
fmell,  with  vegetations  as  before.  The  roaflcd  pow- 
der, reduced  with  black  flux  as  before,  flill  emitted  a 
fmell  of  arfenic;  but  on  repeating  the  fufiou  with  the 
calx  and  borax,  nothing  but  fome  obfeure  figns  of  co- 
balt appeared.  A  third  calcination  feemed  to  have 
much  diffipated  the  arfenic,  as  it  now  emitted  but 
little  of  that  kind  of  fmell ;  the  vegetations  were  alfo 
gone  t  and  the  matter  had  rather  a  ferruginous  than  a 
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green  colcwr.    Nearly  the  fame  phenomenon  appeared 
'  after  reduction  in  a  fourth  operation. 

On  performing  the  reduction  with  lime  and  borax, 
the  regulus,  when  firft  melted,  loft  much  of  its  ferru- 
ginous matter,  which  adhered  to  the  black  fcorise ;  it 
foon  acquired  an  hyacinthine  colour,  without  any  re- 
markable mixture  of  cobalt,  was  little  obedient  to  the 
magnet,  and  its  fpecific  gravity  was  fomcwhat  Uitni- 
ni(hed,  being  now  only  7.0838. 

By  a  fifth  calcination,  gradually  adding  a  quantity 
•f  powdered  charcoal  while  the  matter  continued  red 
hot,  a  prodigious  quantity  of  arfenic,  imperceptible  be- 
fore, flew  ofTin  the  form  of  vapour;  the  arfenical  acid 
being  thus  furnifhed  with  as  much  phlogi Ron  as  was 
oecefliry  to  make  it  rife  in  fume.  The  rcgulus  wis 
treated  in  this  manner  until  no  more  arfenical  fmoke 
could  be  perceived;  it  was  now  of  a  lamcllated  and 
tenacious  texture  when  reduced,  but  Itill  diffufed  the 
arfenical  odour  on  being  removed  from  the  fire.  The 
roafling  was  therefore  repeated  a  fixth  time,  and  con- 
tinued for  ten  hours;  the  addition  of  powdered  char- 
coal coniinued  to  diflipate  the  arfenic  in  inviliblc  va- 
pours which  yet  were  perceptible  by  the  fmcll;  the 
colour  of  tbe  metallic  calx  was  obfcurelv  ferrugi- 
nous, with  a  mixture  of  green  fcarcely  vifjble.  On 
reducing  tbe  rcgulus  with  eq  ia!  parts  of  white  flux, 
lime  and  borax,  a  fcmiduclilc  regulus  was  obtained, 
highly  magnetic,  and  foloblc  in  nitrous  acid,  10  which 
it  communicates  a  deep  green  colour;  a  blackifh  mafs 
renuincd,  wnich  afterwards  become  white,  and  when 
laid  on  a  burning  coal,  flies  off  without  any  remarkable 
arfeoical  fmcll.  Tbe  regulus  being  then  fix  times  fu- 
fed  with  lime  and  borax,  the  fcoria;  refembled  the  hya- 
cinth in  colour,  and  the  metallic  part  was  furrounded 
with  a  green  calx.  Tbe  regulus,  as  before,  was  mag- 
netic and  femi-inalleable.  Lafily,  it  was  expofed  for 
14  honrs  10  a  very  ftrongheat;  when  the  powdered 
charcoal  was  added  by  degrees  without  any  diflipation 
of  arfenic  or  lofs  of  weight;  the  colour  of  the  roaftcd 
powder  was  ferruginous,  with  a  very  (light  tinge  of 
green.  On  reduction,  a  very  fmall  globe,  fit.ll  mag- 
netic, was  found  among  the  fcoriae. 

II.  By  Sulphur. 

KfftcU  of  Eight  hundred  parts  of  Cronrtcdt's  regulus  of  nic- 
ftilp^hur a.n<J  fafc&  wi1h  fnlpiiur  and  a  fmall  quantity  of  borax, 
yielded  a  mineralized  mafs  of  a  reddifh  yellow,  whofe 
weight  amounted  to  1 700.  On  expofing  one  half  of 
this  10  the  fire,  it  began  to  grow  black  ;  on  which  the 
heat  was  augmented  until  vegetations  appeared  ;  the 
remaining  calx  weighed  652.  Melting  this  part  with 
borax,  aud  the  other  which  had  not  been  expofed  to 
the  fire,  a  fulphuratcd  regulus  of  a  whittfh  y  llow  co- 
lour was  obtained,  weighing  1 102.  The  fame  regulus, 
calcined  for  four  hears,  was  firll  covered  with  v%  gela- 
tions, and  then,  on  the  addition  of  powdered  char- 
coal, diffufed  an  arfenical  odour;  the  metallic  calx  was 
green,  and  weighed  1038.  A  whitifh  yellow  regulus 
was  obtained  femiductile,  highly  magnetic,  and  ex- 
tremely refractory,  weighing  594.  By  fnfion  with 
fulphur  a  fecond  time,  it  weighed  816  i  one  half  of 
which  roafled  togreennefs,  united  by  means  of  fire  to 
the  other  half  {till  fulphuratetf,  weighed  JO9,  and  was 
almoft  deprived  of  its  magnetic  quality.  A  calcina- 
tion of  four  hours,  during  which  phlogifton  was  ad- 
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ded,  diflipated  a  eonfiderable  quantity  of  arfenic  ;  the  Nickel, 
powder  put  on  an  alh-colour,  forocwhat  greenifh,  was  in  — " 
weight  569;  and  by  reduction  yielded  a  regulus  whofe 
furface  was  red,  and  which,  on  breaking,  appeared  of 
a  white  alh-colour,  very  friable,  and  weighing  43a; 
thcfpccific  gravity  7- 1 73- 

On  mineralizing  the  regulus  a  third  time  with  fot- 
pbur,  adding  charcoal  as  long  as  any  vcftige  of  arfenic 
remained,  which  required  a  violent  calcination  of  zs 
hours,  the  remaining  powder  was  of  an  aft-green  co- 
lour, and  weighed  564*  but  the  regains  obtained  by 
me^ns  of  a  rednetion  effected  by  the  moll  violent  heat 
in  a  forge  for  three  quarters  of  an  hour,  was  fo  refrac- 
tory that  it  only  adhered  imperfectly  to  the  fcoria, 
which  were  of  a  diftinct  hyacintblnc  colour}  nor  could 
it  be  reduced  to  a  globule  by  mentis  of  borax,  though 
urged  by  the  fame  vehemence  of  fire.  The  abfolute 
gravity  of  this  regulus  was  180;  its  fpecific  gravity 
8.666.  lis  magnetic  virtue  was  very  remarkable;  for 
it  not  only  adhered  ftrongly  to  the  magnet,  but  10  any 
other  piece  of  iron ;  and  the  fmall  pieces  of  it  attrac- 
ted one  another.  It  bad  a  eonfiderable  ductility,  wai 
of  a  whiiilh  colour,  mixed  with  a  kind  of  glittering 
red;  difl'olved  in  volatile  alkali,  yielding  a  blue  folu- 
tion,  and  a  green  one  in  nitrous  acid. 

An  hundred  parts  of  the  lame  regulus,  beaten  out 
into  ihin  plates,  were  covered  by  a  calcination  of 
tour  boors,  with  a  crufi  apparently  martial,  having  un- 
der it  a  green  powder,  and  within  it  a  nucleus  con- 
futing of  reguline  particles  ftill  unchanged;  the  weight 
being  increafeJ  by  5.  The  friable  matter,  reduced  to 
powder,  put  on  a  browniflt-green  colour  j  and  after  a 
calcination  of  four  hours  more,  concreicd  at  the  bot- 
tom in  form  of  a  friable  black  cruft,  ftrongly  magne- 
tic, and  weighing  100:  No  vcftigcsof  arfenic  were 
difcovered  by  a  fuccceding  operation,  in  which  char- 
coal was  added  ;  nor  was  the  magnetic  powder  deftroy. 
ed,  but  the  weight  was  increafed  to  ioj,  and  the  co- 
lour fomewhat  changed.  By  fnfion  for  an  hour  with 
lime  and  borax,  this  powder  yielded  a  regulus  of  an 
angular  ftructure,  red,femiduaile,  and  altogether  mag- 
netic ;  ihe  fpecific  gravity  being  8.875.  The  fame 
globule  diffolved  in  aqua-regia,  was  precipitated  by 
green  vitriol,  as  if  it  had  bern  loaded  with  gold  ;  but 
the  precipitate  was  readily  ibluble  in  nitrous  acid.  • 
Mod  of  the  reguli  mowed  no  ligusof  precipitation 
with  green  vitriol. 

HI.  WitbHeparSulphuris. 

Fifty-eight  parts  of  regulus  of  nickel,  which  had  Effect  of 
been  fulphuratcd  before,  being  ftifcd  with  1 800  parts  hcl»r  fut- 
of  faline  hepar  fulphuris,  then  diffolved  in  warm  water,  P*"""- 
filtered  through  paper,  and  precipitated  by  an  acid, 
yielded  a  powder,  which,  by  calcination  till  the  ful- 
phur was  driven  off,  appeared  of  an  alh-colour,  and 
weighed  35.  The  infoluble  rcfiduum,  deprived  of  its 
fulphur  by  means  of  fire,  was  likewife  of  an  afh-colour, 
and  w  eighed  334.  On  reducing  this  regulus  by  means 
of  the  black  flux,  a  friable  rcgulus  was  obtained,  which 
had  a  very  weak  magnetic  property;  bat,  on  fufion 
with  borax,  this  quality  was  augmented.  On  mixing 
and  melting  together  equal  parts  of  calx  of  nickel, 
gypfum,  colophony,  and  white  flux,  a  powdery,  fqua- 
mous,  and  reguline  mafs  was  produced  ;  which,  by 
fuiion  with  borax,  alRrded  a  regulus  polfcJTuig  the  pro- 
perties 
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Nickel,  perries  of  nickel,  but  not  entirely  deflitute  of  cobalt, 
which  obeyed  the  magnet,  and  did  not  part  with  Us 
iron  even  after  two  Toloiions  in  the  nitrous  acid, 
end  various  reductions  by  fufion  with  borax;  theful- 
pbur  was  alfo  retained  with  great  obftinaey. 

On  diflbtviug  regains  of  nickel  by  fufion,  in  hepar 
falpharismade'with  fixed  alkali,  adding  a  quantity  of 
nitre  fuflkient  only  10  deftroy  a  fmall  part  of  tUe  he- 
par,  the  regulus  which  had  been  fufpended  by  it  was 
fepamed,  and  fell  to  the  bottom.  On  examining  this 
regains,  it  appeared  more  pure,  and  generally  deprived 
of  cobalt,  bnt  Aill  containing  iroa.  In  like  manner 
nickel  is  always  very  diftinftly  precipitated  by  regulus 
of  cobalt,  as  this  latter  is  attraded  more  powerfully  by 
the  hepar  folpburis.  When  difiolvcdbyfulion  wkh  he* 
par  fulpboris,  this  femimetal  may  be  precipitated  by 
odding  iron,  copper,  tin,  or  lead,  and  even  by  cobalt : 
the  regulus  obtained  is  indeed  fcarccly  ever  attracted 
by  the  magnet;  but  we  are  not  from  tbence  to  con- 
clude that  it  does  not  contain  any  iron  s  for  when  the 
heterogenous  matters,  which  impede  its  action,  are  pro- 
perly removed,  it  then  acknowledges  the  power  of  the 
magnet  very  plainly. 

IV.  By  Mitre. 

Of  nitre.  One  pan  of  Cror-Hcdt's  regnlus  was  added  to  twelve 
of  nitre  ignited  in  a  crucible,  and  kept  red-hot  for 
about  an  hour.  Some  weak  fUihes  appeared  Btft ; 
then  a  large  quantity  of  arfenic  was  emitted ;  and, 
laftSy.thc  fides werecovsred with abloecruft  occafioncd 
by  the  cobalt,  a  green  nutter  remaining  at  bottom. 
This,  fofed  again  Tor  an  hour,  with  twelve  parts  of 
nitre,  tinged  the  internal  fides  of  the  veflel  of  a  green 
colour;  and,  lafily,  abrownilhgreeumafs,  much  lets 
in  quantity  than  in  the  former  operation,  was  left  at 
th  e  bottom.  This  green  matter,  treated  in  the  fame 
way  for  two  hoars  a  third  time,  left  a  grey  feoria  at  the 
bottom,  which  yielded  so  regulus  with  black  ftox. 

Another  portion  of  the  fame  regolus,  treated  in  the 
fame  way  with  nitre,  was  difiolved,  and  became  green  ; 
yet  on  being  freed  by  ablution  from  the  alkaline  fait, 
it  yielded  no  regnlus  with  black  flux,  but  only  feoria 
of  an  hyacinthine  colour  mixed  with  blue,  tinging  ni- 
trous acid  of  a  green  colour,  concreting  into  a  jelly,  and 
on  evaporation  leaving  a  grecnilb  calx  behind. 

Another  portion  or  Cronftedt's  regulus  was  kept 
fome  hours  in  the  crucible  with  16  parts  of  nitre  j  by 
which  means  all  the  arfenic  was  firft  feparated;  then 
the  phlogiflicated  nitrous  acid  ;  and,  lailly,  the  fides 
of  the  veflel  were  penetrated  by  a  kind  of  green  efflo- 
refcenccs.  The  mafs,  after  being  warned  with  water, 
was  of  a  dilate  green  colour,  and  tinged  borax  of  a 
greenifh  brown.  A  green  powder  was  ftill  yielded, 
after  treating  this  in  the  fame  manner  with  12  parts  of 
nitre ;  and  on  reducJug  it  with  one-half  black  flux, 


_ighth  borax,  and  as  much  lime,  a  yellowifh 
white  regulus,  both  magnetic  and  malleable,  was  ob- 
tained,  pofTetfing  all  the  properties  of  nickel.  Its 
fpecific  gravity  was  9.000  s  the  phlogiftlc  ingredient 
was  ofed  in  fmall  quantity,  that  the  iron  might,  if 
poffible,  enter  the  feoria. 
It  having  appeared  from  this  and  fome  other  cxpe- 
f«V«aimg  rimenrs,  that  nitre  was  capable  of  difcovering  th« 
M  co-  i„u]'.clr  r  ,:i!i::iy  of  r.duli  contained  in  nc.vt.  the 
bait  from  prwjuas  of  the  former  operations  were  now  fubjefled 
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to  its  action.    The  regulus  produced  by  repeated  fco-  NicVel. 
riftcation  thns became  a  Utile  bluet  that  diflblved  in  *■  * — ' 
volatile  alkali  (to  Ik  afterwards  particularly  mentioned) 
dil'cnvercd  a  coniiderablc  quantity  of  cobalt;  nor  was 
there  any  one  which  did  not  thus  difcover  more  or  left 
of  that  ingredient  by  this  trial. 

V.  By  Sal  Ammoniac. 

A  calx  of  nickel,  fo  much  freed  from  cobalt  that  it  Effca  of 
did  not  tinge  borax  in  the  leaft,  mixed  with  twice  fij  >a"nc'- 
its  weight  of  fal  ammoniac,  yielded  by  fublimaiion  n'ic 
with  *  ftrong  red  heat,  two  kinds  of  flowers;  one, 
which  role  higher  than  the  other,  was  of  an  afh  colour} 
the  other  white.  The  botton  of  the  glafs  was  ftained 
of  a  deep  hyacinthine  colour;  the  rcfidumu  was  divided 
into  two  Itrata;  the  upper  one  yellow,  fcaly,  and 
fhining  like  mofaic  gold.  With  borax  it  afforded  an 
hyacinthine  glafa,  but  not  rcgulus;  and  in  a  few  dayg 
liquefied  in  the  air,  acquiring  a  green  colour  and  the 
confiftcr.ee  of  butter.  The  rcfiditurn  fhowed  the  fame 
prot'iutcs  with  calx  of  n:ckrl;  and  il-r  green  ful  ition 
fhowed  no  veftiges  of  iron  with  galls,  but  became  blue 
with  volatile  alkali ;  which  was  alfo  the  cafe  with  the 
flowers.  The  lower  flratum  contained  a  calx,  blackifh 
on  the  upper  part,  but  of  a  ferruginous  brown  in  the 
under,  with  a  friable  and  fcarccly  magnetic  regulus,  of 
a  redd i fit  white.  The  blackifh  calx  yielded  an  hya- 
cinthine glafs  with  borax.  Part  of  this  flratum  fub- 
limed  with  twice  its  quantity  of  fal  ammoniac  ;  and 
with  the  fame  degree  ot  heat  as  before,  yielded  flowers 
of  a  very  fine  white,  with  a  refidutim  of  ferruginous 
brown,  greenifh  on  the  upper  part  towards  the  fides  of 
the  veflel,  the  bottom  being  ftained  of  an  hyacinthine 
colour  as  before.  Twenty  parts  of  fal  ammoniac  being 
added  to  a  part  of  the  inferior  flratum  reduced,  the 
whole  was  fublimed  in  a  retort ;  a  blackifh  powder  re- 
mained, which  became  green  by  calcination,  and  of 
an  hyacinthine  colour  by  fcorification,  as  did  alfo  the 
bottom  of  the  containing  veflel.  The  fublimaiion  be- 
ing twice  repeated,  ufing  a  double  quantity  of  fal  am- 
moniac each  time,the  calx  became  at  length  very  green, 
ditTolving  with  the  fame  colour  in  the  nitrous  acid,  and 
yielding  by  reduction  a  white,  brittle,  and  very  little 
magnetic  regulus.  In  all  thefc  fublimations,  it  was 
obferved,  that  the  Volatile  alkali  rofe  firft;  then  fal 
ammoniac ;  and,  laftly,  a  part  of  the  marine  acid  was 
forced  over  by  the  violence  of  the  heat. 

VI.  With  Nitrous  acid. 

Having  obtained  a  fait  by  cryflallization  from  nickel  EffeiU  of 
diflblved  in  nitrous  acid,  part  of  this  was  calcined  with  antimony, 
charcoal  dufl  in  a  proper  vcilel,  and  during  the  opera- 
tion a  large  quantity  of  arfenic  was  diflipated  ;  a  grey, 
femiduftilc,  and  magnetic  regulus  being  obtained  after 
reduction.  A  brittle  regolus  was  obtained  after  a  fe- 
cond  folution,  precipitation,  and  reduction  ;  but  by  a 
third  operation  it  became  again  femiduttilc  and  mag- 
netic. By  repeating  this  procefs  a  fourth  and  fifth 
time,  the  quantity  became  fo  much  diminifhed  that  it 
could  no  longer  be  tried.  In  all  thefc  folntions  a 
blackifh  reliduum  appeared  ;  which,  when  flittered  to 
remain  in  the  acid,  grew  white  by  degrees;  bat  when 
edulcorated  and  laid  on  a  burning  coal,  exhaled  a  ful- 
phureous  fotoke,  and  left  a  black  powder  foluble  in 
the  nitrous  acid. 

VII.  By 
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.  nicM-  .  VII.    By  volatile  Alkali. 

volatile  Fo"r  fiund,|'cd  an(*  eighty-feven  parts  of  »  calx  of 
alkilL  nickel,  produced  by  diflblving  Cronflxdt's  regulus  in 
nitrous  acid,  and  precipitating  ibe  folution  by  a  fixed 
alkali,  being  immcrfcd  for  24  boors  ill  a  quantity  of 
volatile  alkali,  yielded  a  reficlaum  of  fifty,  having 
a  blackifh  green  colour.  The  folution,  which  was  blue, 
by  filtration  and  infpiffation  yielded  a  powder  of  a  light 
bloc  colour,  weighing  282  ;  which,  reduced  with 
black  flux,  produced  a  white,  fetniduftile,  and  highly 
magnetic  regulus,  weighing  ;c,  whofe  fpecific  gravity 
was  7.000.  The  fcoiiae  were  of  a  light  red  :  but 
when  mixed  with  borax,  put  on  an  hyacinth ine  colour, 
and  yielded  a  regulus  weighing  30.  The  rwo  re« 
guli  united  together  proved  very  refractory  %  fo  that 
the  mafs  could  not  be  melted  by  the  blow-pipe,  even 
with  the  addition  of  borax.  It  fent  forth  neither  an 
arfenical  nor  fulphureotts  fmell  on  the  addition  of  char- 
coal-duft;  but,  on  a  fuccceding  reduction,  yielded  hy- 
acinthine  fcorix  ;  and  the  remaining  riocciili,  diffolved 
in  nitroos  acid,  affording  a  very  green  folution,  which, 
on  the  addition  of  volatile  alkali,  yielded  a  powder  of 
the  lame  colour. 

From  50  parts  of  the  blackiih  green  refiduum,  13 
of  a  clear  white,  brittle,  fqoamous,  and  little  magne- 
tic rcgulus,  were  obtained,  the  fpecific  gravity  of  which 
was  9.333.    At  the  bottom  of  the  veffel  was  found  a 
Jcoriaof  an  obfcnrely  blue  colour,  with  the  upper  part 
hyacinthine.    It  was  eafily  fufed  ;  and  tinned  borax, 
firft  blue,  then  of  a  hyacinth  colour,  upon  which  it 
became  more  flrongly  magnetic.    By  the  affiflancc  of 
beat  it  diffolved  in  nitrous  acid,  forming  a  folution  of 
a  beautiful  blue  colour.    A  black  powder  at  firft  float- 
ed  in  the  liquor,  but  became  white,  and  fell  to  the  bot- 
tom.  After  edulcoration  it  was  for  the  moft  pare  dif- 
fipaied,  with  a  fulphureous  fmell,  on  being  expofed  to 
the  fire  ;  a  little  brown-coloured  mafs,  folnbls  in  vola- 
tile alkali,  remaining  at  bottom.    This  folution  was 
precipitated  by  phlogifttcated  alkali,  and  a  powder 
thrown  down  of  the  colour  of  calx  of  nickel,  which 
X315    10011  grew  blue  with  volatile  alkali. 
Nkkeican-    From  all  thefe  experiments  it  appears,  that  nickel 
Mtbeob-  cannot  be  obtained  in  a  ftate  of  purity  by  any  means 
a""^"  *  hitherto  known.    From  every  other  fubflance,  indeed, 
ftate  ot  pu-  jc        Qc  fCpgraied,  except  iron  ;  but  this  refifts  all 
1 the  operations  hitherto  defcribed,  and  cannot  be  di« 
minilned  beyond  certain  limits.    The  magnet  not  only 
readily  difcovcrs  its  prefence,  but  fume  portions  of  the 
rcgulus  itfelf  becomes  magnetic  j  but  the  tenacity 
and  difficulty  of  fufion,  which  increafe  the  more  in 
proportion  to  the  number  of  operations,  plainly  ihow 
that  there  is  no  hope  of  fcp.iratim;  the  whole  quantity, 
onlefswe  fuppofe  the  regulus  of  nickel  itfelf  <o  be  at- 
tracted by  the  magnet  j  and  there  is  certainly  a  pof- 
fibiliry  (bat  one  other  fubftancc  befides  iron  may  be 
aitracted  by  tlie  magnet.    The  great  difficulty,  or  ra- 
ther impoifibiltty,  of  obtaining  it  in  a  ftate  of  purity, 
6      naturally  raifes  a  fnfpicion  of  its  not  being  a  diftinct 
Bergman1*  fcmimetal,  but  a  mixture  of  Others  blended  together  i 
opiuion  of  and  on  this  fubjeft  our  author  agrees  in  opinion  with 
the  compo-  thofc  who  funpofe  it  to  be  a  compound  of  other  me- 
fition  of    w|s<  indeed,  Mr  Bergman  is  of  opinion,  that  **  nic- 
■ickeL      j.ej   coj,a|t>  anj  mangaucfc,  arc  perhaps  no  other  than 
Vot.  IV. 


modifications  of  iron."  And  in  order  to sJbertain  this,  Nkkd. 
he  made  the  following  experiments.  *  ' 

I.  Equal  pans  of  copper,  of  the  gravity  of  9.324?,  Eiueri- 
and  iron  of  8.3678,  united  by  fufion  with  black  flux,  „.tnt5  to 
yielded  a  red  mafs,  whofe  fpecific  gravity  was  S.  5441 ;  compefc 
and  which  tinged  nitrous  acid  firlt  blue,  then  green,  akkei  aruV 
afterwards  yellow,  and  at  laftof  an  opaque  brown.  **taU7* 
2.  Two  pans  of  copper  and  one  of  iron  had  a  fpecific 
gravity  of  8.4634;  the  mixture  yielding  firft  a  bine, 
and  then  a  green  folution.  3.  Equal  parts  of  copper 
and  iron,  of  the  fpecific  gravities  already  mentioned, 
with  another  part  of  cobalt  whofe  gravity  was  S.rcoo, 
yielded  a  metal  of  the  gravity  of  8.0300,  imparting  a 
brown  colour  to  the  folution.  4.  Two  parts  of  arfe- 
nic  of  4.0CO,  added  to  one  of  copper  and  another  of 
iron,  gave  a  brittle  metal  of  8.0468,  which  formed  a 
blue  folution.  5.  One  part  of  copper,  one  of  iron, 
two  of  cobalt,  and  two  of  white  atfentc,  gave  a  brittle 
rcgulus  of  8. 4186  ;  the  folution  of  which  wss  brownifli, 
and  fcparated  in  part  fpontaneoufly.  6.  One  part  of 
coppsr,  one  of  iron,  four  of  cobalt,  and  two  of  white 
arlenic,  formed  a  mafs  of  8.(714.  The  folution  was 
Ibraewhat  more  red  than  the  former}  and  a  fimilar 
effect  took  place  on  repeating  die  experiment,  on- 
ly that  ibe  fpecific  gravity  of  the  metal  was  now 
6.2941.  8.  One  part  of  iron  and  four  of  white  arfe- 
nic  formed  a  metal  which  dilTolved  with  a  yellow  co- 
loor ;  and,  on  the  addition  of  Pruffian  alkali,  imme- 
diately let  fall  a  blue  feuimcm.  9.  One  part  of  cop- 
per, eight  of  iron,  fixteen  of  white  arfenic,  and  four 
of  iiilphur,  united  by  fire,  on  the  addition  of  black 
flux,  yielded  a  mafit  which,  though  frequently  calci- 
ned aud  reduced,  produced  nothing  but  brown  or 
ferruginous  calces.  It  acquired  a  greennefs  with  ni« 
irons  acid;  but  on  the  addition  of  phlogifticated  al- 
kali depolited  a  FrulCau  blue,  ic.  One  part  of  iron 
was  dilTolved  in  fix  of  the  nitrous  acid,  and  likewife 
feparated  by  one  part  of  copper  and  otic  of  the  cstcined 
ore  of  cobalt,  in  the  fame  quantity  of  the  fame  acid. 
The  whole  of  the  folution  of  iron  was  then  mixed  with 
five  parts  of  the  folution  of  copper,  whence  a  green 
and  faturatcd  nickel  colour  was  produced  ;  which, 
however,  on  the  addition  of  three  pans  of  the  folution  -  •. 
of  cobalt,  became  evidently  obfeured.  The  alkaline 
lixivium  dropped  into  this  threw  down  at  firft  a  ferru- 
ginous brown  frdiment,  the  folution  ftill  remaining 
green  :  afterwards  all  the  blue  was  precipitated ;  by 
which  at  firft  all  colour  was  cleitroyrd,  but  afterwards 
a  red  appeared,  occalioncd  by  the  cobalt  diilolved  in 
the  alkaline  fait.  The  feciimenr,  when  reduced,  yielded 
a  regulus  fimilar  to  copper,  and  at  the  fame  time  duc- 
tile, which  tinged  both  glafs  and  nitroos  acid  of  a  blue 
colour.  If  a  faturatcd  folution  of  nickel  be  mixed 
with  half  its  quantity  of  folution  of  cobalt,  the  green 
colour  is  much  obfenred  ;  but  four  parts  of  the  former, 
on  the  addition  of  three  of  the  latter,  put  off  all  ap- 
pearances of  nickel.  See  the  article  Nicest.. 
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The  properties  of  this  metal  have  not  as  yet  been  The"  lica- 
thorougbly  tnveftigated  by  chemifts,  and  there  is  there-  *Mlof*ll 
fore  fomc  difagrcemcnt  concerning  them.    Formerly  mctik- 
it  was  fcppofed  to  be  inferior  in  fpecific  gravity  to 

4  A  gold  ; 
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PUtina.  gold  ;  but  now  is  generally  allowed  to  be  fuperior  in 
-      that  refped  by  little  lefe  than  *  fourth  parr  t  being  to 
water  in  the  proportion  of  23  to  i  when  perfectly 
freed  from   all  heterogeneous  matters.    Mr  Bcrg- 
mau  fays  that  its  colour  is  that  of  the  pureft  13* 
ver.    The  very  fmall  globules  of  it  arc  extremely  mal- 
leable ;  but  when  many  of  tbcfe  are  collected  together, 
they  can  fcarccly  be  fo  perfectly  fufed  as  to  prefcrve 
Infolublc    the  fame  degree  of  malleability.    They  are  not  affec- 
exctptby   icd  by  the  magnet  in  the  leaft,  nor  can  they  be  dif- 
dephlogifli-  folved  in  any  lunple  menllruum  excepting  dcpislogi- 
CiU  1        A>cue^  marine  acid.    As  it  is  commonly  met  with, 
""iim  '  however,  plaiina  has  the  form  of  finall  grains,  its 
Found  in    plates  of  a  b!ui!;i  black,  whufe  colour  is  intermediate 
fm«||graint  betwixt  thofe  of  Giver  and  iron.   Thefe  grains  are 
intermixed  mixed  with  many  foreign  fubfUnces,  as  particles  of 
w-th  Cf  \.  8°ld»  n»-"K1,ry>      blackilh  ferruginous,  fandy  grains, 
mga       which  by  tbe  magnifier  appear  fcorified.  The  grains 
.ukc*.      ihemfelves,  when  examined  by  a  magnifying  glals,  ap- 
pear lomeumes  regular,  fometimes  round  and  flat, 
like  a  kind  of  button.   When  beat  on  the  anvil,  nioft 
of  them  are  flattened  and  appear  duftile  ;  fome  break 
in  pieces,  and  on  being  narrowly  examined  appear  to 
be  hollow,  and  particles  of  iron  and  a  white  powder 
have  been  found  within  them  :  and  to  thefe  we  mnft 
attribute  the  attraction  of  platins  by  the  magnet  ; 
ftnee,  as  we  have  already  obferved,  pure  plaiina  is  not 
ijai     atuaaed  by  it. 
Mr  Berg  -      Mr  Birgman,  who  carefully  examined  this  metal, 
«*■*••»♦  diiTolved  it  firft  in  aqita-regia  compofed  of  the  nitrous 
perinunu  4nj  m»riat  acid.     The  folution  at  firft  exhibits  a 
*2*    """yellow  colour,  bat  on  approaching  to  faturaiitm  be- 
came red,  and  the  reduefs  increafes  as  the  liquor  be- 
comes more  loaded  with  metal.   Cry.lals  are  ptoduced 
by  evaporation  of  a  deep  red  colour,  generally  in 
,  fmall  angular  and  irregular  grains,  whole  iroe  fliape 
cannot  be  discovered.   Their  appearance  is  fomeiinics 
oqaqoe  and  fonieiimcs  pellucid.   After  thefe  are  once 
formed,  they  arc  extremely  difficult  of  folution,  re- 
quiring much  more  water  than  even  gypfum  itfelf  for 
this  purpofe — The  folu:ion  is  not  precipitated  by  vege- 
table fixed  alkali,  nor  does  the  latter  afi'ccT  ihc  cryfUls, 
except  very  faintly  by  digeftion  with  ihem  in  a  cattftic 
ftate.  Aerated  mineral  alkali  takes  them  up  and  grows 
yellow,  bur  without  depositing  any  thing,  though  it 
decompofes  them  at  laft  by  evaporating  to  drynefs. 
Cryftnisof     ^>n  tnc  addition  of  a  fmall  quantity  of  vegetable 
platiiiamny  fixed  alkali,  cither  mild  orcaoftie,  fmall  red  cry  liais 
be  <J«eon»-  foluble  in  water,  and  Sometimes  of  an  o&ohedralfi- 
pofedby    g0fe>  art  depofiled.     They  are  decompofed  with 
mineral  but  difficulty  by  the  mineral"  alkali,  but  not  at  all  by  the 
not  vege;*-  b|c<    Jf  a  ,       r  qlumjty  0f  fait  is  added  at 

firft,  an  infolublc  fpongy  nutter  of  a  yellow  colour  is 
precipitated.  Cryftalline  panicles  of  the  fame  kind 
arc  thrown  down  by  an  alkali  faturatcd  either  with 
the- vitriolic,  nitrous,  marine,  or  acetous  acids,  though 
all  the  plaiina  cannot  thus  be  feparated  from  the  aicn- 
™»  ftrnum. 

Solution  in  Aqua-regia,  compofed  of  nitrous  acid  and  common 
aqui-regi»  ftlt,  diflblved  the  meul  with  equal  facility  as  the  for- 
madewith  ffleP  {  only  the  (blttiofl  was  more  dilute,  and  a  yel- 
nitrou»acid  ]ovv  powjer  floated  on  the  Surface,  a  larger  quantity 

fa  fair*     bcinK  ftani  flt  ,BC  tott001'    °"  addir,g  vegetable  ftx- 
*     '     ed  alkaii  to  the  clear  iUution,  a  copious,  yellow  pow- 
der, foluble  in  a  large  quantity  of  water,  was  depoltted. 


A  powder,  of  a  fnnilar  kind,  was  precipitated,  tho'  Platin*. 
more  (lowly,  and  more  of  a  cryftalline  nature  s  bot      w  1  ' 
mineral  alkali,  though  ufed  in  much  larger  quantity, 
did  not  make  any  alteration.   Tbe  collected  powder 
was  yellow,  ana  agreed  in  property  with  that  Separa- 
ted fpontaneoufly  in  a  former  experiment.  1314 

On  repeating  the  experiment  with  nitre  and  depo-  In  a  "liquor 
rated  fpirit  of  fait,  inftead  of  nitrous  acid  and  fea-falt,  «wwp»kd 
the  pjatina  was  diftblved  into  gold-coloured  liquor,  a  J  j™"^ 
greenilli  coloured  granulated  matter  falling  to  the  bot-  jJJJ 
torn,  and  the  finer  part  of  the  fame  riling  to  the  lop. 
After  Saturating  the  fuperfluous  acid,  a  metallic  calx, 
in  foluble  in  water,  was  thrown  down  by  the  vegetable 
alkali-    The  green  powder  is  foluble  in  water,  and  is 
of  the  fame  nature  with  the  precipitate  thrown  down 
by  the  vegetable  alkali. 

Plaiina  precipitated  from  sqoa-regia  by  a  diffident  CryfiaUioe 
Quantity  of  mineral  alkali,  the  precipitate  warned  and  powder 
cm  Jul  veil  in  marine  acid,  on  ihc  addition  of  vegetable  P,£tiPlU* 
alkali  immediately  lets  fall  a  cryftalline  powder,  as  it  tCviby  *t£[" 
does  alfo  with  nitre  and  other  falts,  having  the  vegeia-  f^u.' 
We  alkali  for  their  bafts.  The  cafe  is  the  lame  with  calx  rjon  of  the 
of  plaiina,  diflbtved  in  vitriolic  acid.  Nitrous  acid  alfo  calx  in  ma- 
diflolvcs  the  calx  of  plaiina,  but  docs  not  yield  any  di-  rift*  »ctd  i 
ftinct  faline precipitate  without  the  EflifUnct  of  marine.  '3** 


acid.— The  above  phenomena  are  likcwife  produced  by  ?ut 
the  precipitate  thrown  down  by  the  vegetable  alkali  al-  {°™t\onC-,a 
ter  the  faline  powder  has  been  depofited.  niirout  a- 

Frora  thefe  experiments  our  author  concludes,  l.dd. 
That  the  precipitate  which  is  firft  thrown  down,  on  Jjsy 
the  addition  of  vegetable  alkali  to  folutious  of  platina,  T*1'4  l,rcf** 
is  a  faline  fubftsnce,  and  different  from  tbe  calx  ^{j"^* lrj_ 
the  metal,    a.  That  this  faline  precipitate  is  compo    1  ^ 
fed  of  calcined  plaiina,  marine  acid,  and  vegetable  al- 
kali.  3.  By  means  of  vitriolic  acid,  a  precipitate  ana- 
logons  to  ibis  may  be  obtained,  compofed  of  calcined 
plaiina,  vegetable  alkali,  and  vitriolic  acid.   4.  The 
whole  iolmion  of  plaiina  caunot  be  precipitated  by  ve- 
getable alkali  in  form  of  a  triple  felt;  bot  after  pafs- 
ing  a  certain  limit,  a  metallic  calx  in  the  ufnal  way  is 
produced.  i^g 

As  it  b.1'5  been  denied  by  Margraaf  and  Lewis  that  Whither 
mineral  alkali  is  capable  of  Separating  plaiina  from  its  mineral  ah- 
acid,  our  author  was  induced  to  attend  particularly  to 11311  can  fc" 
this  circumftancc.   Having  therefore  tried  the  com- 1*""  P1'"' 
mon  folution  with  mineral  alkali,  he  found  that  each  drop  ^"fo^"^. 
excited  a  violent  tffervefccncc,  and  at  laft  that  a  yel- 
low fputigy  matter,  affording  a  genuine  calx  of  pla* 
tina,  was  precipitated:  litis  was  more  fpeedtly  effected 
by  oftng  the  thy  mineral  alkali,  which  had  fallen  10 
powder  of  itfelf.  To  determine,  however,  the  dif- 
ference betwixt  the  two  alkalies  in  a  more  accurate 
manner,  he  divided  a  very  acid  folution  of  plattna  in- 
to two  equal  parts.    To  one  of  tbcfe,  he  added  fmall 
portions  of  the  vegeuble,  and  10  ihe  other  an  equsl 
weight  of  pieces  of  mineral  alkali,  waiting  five  mi- 
nutes after  every  addition,  till  the  effervefcence  fhould 
fully  ccafc.    After  the  firft  addition,  fmall  cryfUls  ap- 
peared ;  in  the  former  partly  on  the  far  face,  and  partly  Fl{'3 
in  lha bottom;  but  in  the  latter  no  precipitate  conld  t>nJs  u 
be  obferved  Until  $6  times  the  quantity  of  vegetable  much  mi- 
alkali  had  been  added.  The  difference,  however,  was  octal  aik.B 
even  greater  liun  what  appears  from  this  experiment ;  "quired  to 
for  the  vegeiable  alkali  was  cryflallized,  and  therefore  P"uf",ate 
charged  with  the  water  ncctftary  to  its  cryftalline  [  ""^blt* 

form  ;  alkali. 
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PUtina.  formt  whereas  the  miners]  alkali  was  fpomaneoufiy 

*  — '  calcined  :  and  though,  in  equal  quantities  of  ehefe  two 

alkalies,  the  purely  alkaline  parts  arc  as  a  to  2,  yet 
three  parts  of  vegetable  alkali  fattiratcd  only  1.71  of 
this  aqua-regla,  while  two  of  the  mineral  alkali  took 
1330     tip  about  2,6. 
EeffccU  of    The  volatile  alkali  firft  throws  down  this  metat  in 
the  volatile  a  faline  form  ;  the  grains  fomcrimcs  diftinctly  oeto- 
aikali.       hedral.    Their  colour  is  red  when  that  of  the  folution 
is  fo,  hot  yellow  when  the  folution  is  more  dilute. 
After  faturating  the  fuperabundant  aeid,  the  fame  al- 
kali precipitates  the  platina  truly  calcined.    This  pre- 
cipitate is  diffulved  in  water,  though  with  difficulty, 
and  may  be  reduced  to  more  regular  crylkals  by  eva- 
poration.   Thcfe  are  diffolved  by  the  mineral  alkali ; 
bin  hardly  any  figns  of  decompofition  are  to  be  ob- 
ferved,  unlefs  the  yellow  folution,  evaporated  to  dry- 
itefs,  be  again  diffolved  in  water;  for  then  the  metal- 
lie  calx  refls  at  the  bottom,  and  the  folution  is  de- 
prived of  its  yellow  colour.    The  vegetable  alkali  has 
fcare  any  effect  in  this  wsyt  for,  after  repeated  ex- 
ficcation,  the  folution  remains  clear  and  yellow :  but 
here  probably  the  fixed  alkali  takes  the  place  of  the 
volatile;  for  in  larger  quantities,  and  efpccially  when 
the  cauftic  vegetable  alkali  is  made  ufe  of,  the-  mixture 
fmells  of  volatile  alkali. 
IMatina         ^ne  vo'atue  alkali,  fatarated  with  any  acid,  prc- 
pirtlypre-  cipitates  the  platina  in  the  fame  manner  as  the  vege- 
cipitatcd    table  alkali  in  combination  with  acids  :  but  ihefe  neu- 
by  neutral  tral  falls  precipitate  only  a  determined  quantity  of  pla- 
filts.        iina ;  for  after  their  effect  lias  ceafed,  the  liquor  lets 
fall  a  pure  calx  of  platina  on  the  addition  of  vegetable 
.   9    or  Volatile  alkali. 
Triple  fait*    The  calx  of  platina  precipitated  by  mineral  alkali, 
formed  by  and  then  diffolved  in  any  iimple  acid,  Ihows  nearly  the 
tbit  metal,  fame  phenomena  with  volatile  alkali  as  with  the  vege- 
table alkali.    *'  Whence  (fays  Mr  Bergman)  wc  may 
conclude,  that  platina  diffolved  in  acids  forms  at  firft, 
both  with  the  volatile  and  fixed  vegetable  alkali,  a 
triple  fait,  difficult  of  folution,  and  which  therefore  al- 
moft  always  falls  to  the  bottom  unlefs  the  quantity  of- 
water  be  very  large."  Calcareous  earth,  whether  ae- 
rated or  cauftic,  produces  the  fame  phenomena  as  the 
1333     mineral  alkali,  without  aity  cryftalline  appearance. 
Platina  the    Platina  has  been  remarkable  ever  fince  its  firft  dif- 
tnoft  jnfu-  eovery  for  being  the  moft  infufible  fobftance  in  the 
ftand"^    worU1-    Meflrs  Macquer  and  Beanme  kept  it  in  the 
the'vrorld   mo^  vioteiu  heat  of  a  glafs  honfc  furnace  for  feveral 
days  without  perceiving  any  ether  alteration  than  that 
its  grains  adhered  fligluly  to  each  other;  but  the  ad- 
hefion  was  fo  flight  that  they  feparated  even  by  touch- 
ing.   In  thcfe  experiments  the  colour  of  the  platina 
became  brilliant  by  a  white  heat,  but  acquired  a  dull 
grey  colour  after  it  had  been  heated  for  a  long  time. 
They  obferved  alfo,  that  its  weight  wis  confUtitly  in* 
created;  which  undoubtedly  arofc  from  the  calcination 
of  the  iron  it  contained.    Dr.  Lewis,  after  various  at- 
tempts to  jufe  platina,  found  himfelf  unable  tofuc 
ceed  even  in  a  fire  which  vitrified  bits  of  glafs-hoofe 
Firft  melt-  P0"  and   Median   crucibles.    MclTrs  Macquer  and 
cd  by  »     Bcaume  firft  melted  this  refractory  metal  with  a  large 
burning     burning-gl-ifs,  72  inches  diameter  and  28  inches  fo- 
ntirror.     cus.    The  power  of  this  fpeculnm  wis  al  1110ft  incre- 
dible, and  far  exceeded  what  is  related  of  the  lens  of 
Tfchirnhaufen  or  the  mirror  of  Villette.    Its  general 
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effects  are  related  cwder  the  articl  BvUNtXG-GUft. 
And  as  platina  refilled  this  inrenfo  heat  more  than  fix 
times  as  long  as  the  molt  nnftilible  fubftancts  formerly 
known,  it  appears  to  require  a  fire  as  many  times 
ftrongcr  10  melt  it. ,  It  has  been  found,  however,  ca-  jf,y  bev}- 
pablc  not  only  of  fufion  but  of  vitrification  by  the  e-trifiedby 
iectric  fire ;  and  that  it  may  alfo  he  melted  by  fire  ex*  elcdiie 
cited  by  dephlogillteated  air:  b.it  M.  de  Lifle  w.is  the0*** 
firft  who  was  able  to  melt  it  with  the  beat  of  a  com-  i33< 
mon  forge  when  expufed  to  the  blaftof  a  double  bel-  It*  preelpi- 
lows  in  a  double  crucible.    Thus  its  real  fpecific  gra- tste  fcfiMe 
vity  began  firft  to  be  known.    It  muft  be  obferved,  lu  3  c,jn'" 
however,  that  this  fufioti  was  not  performed  on  com-  mon  or*e' 
mon  platina,  bat  on  Inch  as  had  been  diffolved  in  aqua- 
regia  and    precipitated  by  means  of  fal  ammoniac. 
M.  Morvean  repeated  the  experiment,  and  from  73 
grains  of  platina  obtained  a  rcgulus  weighing  50;  ; 
wlr.tli  feemeci  :o  have  undergone  a  vc;y  iwpuJict  lu- 

fiont  for  it  did  not  adhere  to  the  crucible  or  take  its 
form,  but  feemcd  to  be  merely  platina  revived.  Its  fpe- 
cific gravity  was  alfo  found  to  be  no  more  than  10.045  » 
but  it  was  nearly  as  malleable  as  filver  j  and  when  it 
had  been  futfieiently  hammered,  its  fpecific  gravity 
was  augmented  to  no  lefs  than  20.170,  which  is  more  1337- 
than  that  of  gold  itfclf.    M.  Morvean  found  that  he  Thiipreci- 
could  melt  the  precipitate  with  different  fluxes,  fuel)  pitate,  or 
as  a  mixture  of  white  glafs,  borax,  and  charcoal,  and  evfucrudd 
a  mixture  of  white  glafs  and  neutral  arfenical  fait : 
and  that  the  regnlus  thus  obtained  was  more  complete-  affile  C 
ly  fufed,  but  was  not  malleable,  and  obeyed  the  mag.  0r  flUMf. 

nr.;  b'.i:  the    rrjrulii?   o.)!  li  li;  r.    wrhonc   .i.j.liKm   i\~ .'. 

not  (how  this  mark  of  containing  iron.  He  alfo  fonnd, 
that  by  means  of  the  abovemrnlioncil  rtnx  of  wlii<e 
glafs,  borax,  and  charcoal,  he  could  melt  crude  pla- 
tina. Since  that  lime  the  fufion  of  platina  has  been 
a  cc  cm  pi  illied  by  various  chemi  lis,  and  with- different 
fluxes ',  and  in  proportion  10  the  degree  of  purity  to 
which  the  metal  has  been  reduced,  its  fpecific  gravity 
has  alfo  iuereafed  j  fo  that  it  is  now  fettled  at  23, 
that  of  fine  gold  being  19.  r.  • 

Though  Dr  Lewis  could  not  aecomplim  the  fufion  Alloyed  by 
of  platina  by  the  methods  he  attempted,  he  was  ne-DrLewi* 
vertbelefs  able  to  alloy  it  with  other  metals.   Equal  with  otii*r 
parts  of  gold  and  platina  may  be  melted  together  by  '"e14*'- 
a  violent  fire,  and  the  mixed  metal  formed  into  an 
ingot  by  pouring  it  into  a  mould,    it  is  whuiili,  hard, 
and  may  be  broken  by  a  violent  blowt  bat  when 
carefully  annealed,  is  capable  of  confidence  cxienfion  XJ.9 
under  the  hammer.   Four  parts  of  gold  with  one  of  •w-ith'goW- 
platina  form  a  compound  much  more  fufible  than  the 
former,  and  likewife  more  malleable  j  fo  that  it  may 
be  extended  into  very  thin  plates  without  being  bro- 
ken or  even  fplit  at  the  edges.    Dr  Lewis  remarks 
alfo,  that  though  in  this  cafe  it  be  alloyed  with  fuch  a 
q«i..r.r-!v  of  white   metal,  it  r.cvcj:litle:s  .v;l^3:  ;.  r.o 
paler  than  guineas  ufuslly  are,  which  contain  only 
one-twelftb  of  filver.  ,340 

Equal  parts  of  filver  and  platina  melted  together  with  fil- 
with  a  violent  fire,  form  a  much  harder  and  darker*  ttr. 
coloured  mafs  than  filver,  which  has  alfo  a  large  grain, 
though  it  preferves  fome  ductility.  Seven  parts  of 
filver  with  one  of  platitta  form  a  compound  much  more 
refembling  filver  than  the  other ;  but  Ail)  coarfcr- 
gr.iincd  and  lefs  white.  From  the  experiments  made 
on  filver,  however,  it  appears  that  no  perfect  union  is 
4  A  3  formed 
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formed betwixt  the  two;  for  after  the  mixture  has 
been  kept  in  fufion  for  a  confidcrable  time,  moft  of  ihe 
platina  fcparates  and  falls  to  ihe  bottom.  Lewis  ob- 
served that  filvcr  melted  with  platina  was  thrown  op 
with  an  cxplofiou  againft  the  fides  of  the  crucible. 

Silver  did  not  appear  10  be  in  any  degree  meliorated 
by  its  union  with  this  metal,  excepting  by  the  fuperior 
hardnefs  communicated  10  it;  but  copper  feemed  to 
be  confiJerably  improved.  A  large  proportion  of  pla- 
tina, indeed,  as  two-thirds  or  equal  parts,  produced  an 
hard,  brittle,  and  coarfe-graincd  compound;  but  when 


proved  by 

union  •with  a  f.uallcr  quantity  of  platina  is  added,  as  from  j  to,'*, 
platina.     or  even  lefs,  a  go] den. coloured  copper  is  produced, 
very  malleable,  harder,  fufceptiblc  of  a  finer  polilh, 
fuiootber-grained,  and  much  lefs  fubjeel  to  calcina- 

1341    'i°n  an('  r"d  tnan  Pure  coppcf* 
Tjniieamoft    Of  all  metallic  matters,  however,  zinc  mod  readily 
readily      unites  with  platina,  and  is  moft  effectually  diflblvcd  by 
with  zinc ;  fufi0n.  "When  the  proportion  of  platina  is  consider- 
able, the  metal  is  of  abluifh  colour,  the  grain  cloftr, 
without  tarniOiing  or  changing  colour  in  the  air,  and 
they  have  not  even  the  malleability  of  the  femi- 
metal. 

Platina  unites  readily  with  the  compound  metals, 
brafs  formed  of  copper  and  zinc,  and  bronze  made  of 
copper  and  tin.  In  the  latter  it  was  remarkable,  that 
the  compound  metal  took  tip  more  platina  than  both 
its  ingredients  feparately  can  do.  This  compound 
was  bard  and  capable  of  receiving  a  fine  polilh,  but  is 
fulijefl  to  tarnilh. 

Equal  parts  of  brafs  and  plgtiur  formed  a  compound 
very  hard,  brittle,  capable  of  receiving  a  fine  polifli, 
and  not  fubjeft  to  tarnilh.  It  is  poiliblc  therefore  that 
it  might  be  ufed  to  advantage  as  a  material  for  fpeco- 
loms;  all  materials  for  which,  hitherto  difcovered, 
rpMolam*.  have  the  great  inconvenience  of  tarnifhing  in  the  air,' 

J34j  and  that  very  quickly. 
Canfcarce  Platina  amalgamates  with  mercury,  but  witb  much 
be  united  greater  difficulty  than  gold,  which  willalfo  feparate 
with  met-  [ne  quicktllvcr  after  it  has  been  united  with  the  pla- 
Cttry*  tina.  The  amalgamation  of  platina  does  nor  focceed 
but  by  very  long  trituration  of  the  metals  with  water, 
*346  as  for  in  (lance  a  week;  but  if  the  trituration  be  pcr- 
Mrrcury  (0ymti\  with  a  mixed  metal  compofed  of  g»'d  and 
tin! -V  *"  pla('ni>)  'he  mercury  fcizes  the  gold,  and  leaves  the 
unite  with  p'«iiw  nntouched.   Dr  Lewis  propofes  this  as  a  me- 
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thod  of  fcparating  gold  from  plaiipa;  and  it  is  that 
ufed  in  Pern,  where  gold  and  'platina  are  fomctimcs 
naturally  mixed  in  the  ore;  but  we  do  not  know  whe- 
ther this  reparation  be  qujte  complete. 
Mr  Morvcau  fucceeded  in  uniting  iron  with  platina, 
with  furg-  though  Dr  Lewis  could  not  accomplifh  this.  The 
cd  and  cu(t  latter  fucceeded,  however,  in  uniting  it  with  caft  iron, 
iron;       The  compound  was  much  harder  and  lefs  fubjeel  lo 
mil  than  pure  iron.  It  was  alfo  fufceptible  of  a 
134$    much  finer  polilh. 
And  with     Platina  may  be  alloyed  with  tin,  lead,  or  bif- 
tiiHlcadjormutb,  but  without  any  advantage.    To  lead  and  tin 
hjftauth.    it  gives  the  property  of  adorning  blue,  violet,  or  pur- 
ple colours,  by  being  expofed  to  the  atmofphcre. 

Dr  Lewis  could  not  focceed  in  uniting  platina  with 


arfenic ;  but  M.  Schtffer  affirms,  that  If  only  one 
twentieth  of  arfenic  be  added  lo  platina  when  red  hot 
in  a  crucible,  the  two  fubflsnccs  will  be  perfectly 
fnfed  and  on  tied  into  a  brittle  grey  mafs.  This  expe- 
riment did  uot  fuccecd  with  Mr  Margraaf ;  for  he, 
having  expofed  to  a  violent  fire  during  an  hour  a  mix- 
ture of  an  ounce  of  platina  with  a  fusible  glals,  com- 
pofed of  eight  ounces  of  minium,  two  ounces  of  flints, 
and  one  ounce  of  white  arfenic,  obtained  a  rrgulus  of 
platina  well  united  and  fufed,  weighing  an  ounce 
and  33  groins;  the  furface  of  which  was  fmooth, 
white,  and  fhining,  and  the  internal  parts  grey  5  but 
which  neverthekfs  appeared  fufficicntly  white  when 
■filed.  The  experiment  fucceeded  imperfectly  alfo  in  1  lie 
hands  of  Dr  Lewis;  but  M.  Potircruy  informs  us, 
that  "  it  bars  lince  been  repeated,  and  that  platina  is 
in  face  Very  fufiblc  with  arfenic,  but  1  hat  it  remains 
brittle.  In  proportion  as  the  arfenic  is  driven  off  by 
the  continuance  of  the  heat,  the  metal  becomes  more 
ductile;  and  by  this  procefs  it  is  that  M-  Achard  and 
M.  de  Morvcau  fucceeded  in  making  crucibles  of  pla- 
tina by  melting  it  a  fecond  time  in  moulds."  (a) 

M.  Fourcroy  fecyns  to  deny  that  platina  can  be 
united  with  mercury,  contrary  to  what  is  mentioned 
above.  "  Platina  (fays  he)  does  not  unite  with  mer- 
cury, though  triturated  for  fevcral  hours  with  that 
metallic  fluid.  It  is  likewife  known,  that  platina  re- 
Ms  the  mercury  nfed  in  America  to  feparate  the  gold. 
Many  intermediums,  fuch  as  water,  ufed  by  Lewis  and 
Bcautuc,  and  aqua  regia  by  Sch offer,  have  not  been 
found  to  facilitate  the  union  of  thefe  two  metals.  In 
this  refpect  platina  leems  to  refemble  iron,  to  whofe 
colour  and  hardnefs  it  likewife  in  fume  meafure  ap- 
proaches." This  lafl  fentence,  however,  fcems  very 
little  to  agree  with  what  he  himfelf  had  before  told  us 
of  M.  Macqncr's  experiment  of  melting  platina.  "  The 
melted  portions  (fays  he)  were  of  a  white  brilliant 
colour,  in  the  form  of  a  button;  ihey  could  be  cut  to 
fietts  with  a  knife."  This  furely  was  a  very  fmall  ap- 
proach to  the  hardnefs  of  iron;  and  gives  us  an  idea 
rather  of  (be  confidence  of  tin  or  lead.  **  One  of 
thefe  mafiis  was  flattened  on  the  anvil,  and  converted 
into  a  thin  plate  without  cracking  or  breaking,  but  it 
became  bard  under  the  hammer."  In  another  cxpe- 
rimcnt  indeed  the  button  of  platina  was  brittle,  and 
fufSciently  hard  to  make  deep  traces  in  gold,  copper, 
and  even  iron «  but  this  was  obtained  from  precipita- 
ted platina  nrgtd  for  35  minutes  by  a  flrong  blaft  fur- 
nace. In  an  experiment  of  this  kind  M.  Kcaumeeven 
fucceeded  in  melting  the  precipitate  along  with  cer- 
tain fluxes,  into  a  vitriform  fnbilance  by  two  different 
proccfles.  The  precipitate  of  platina,  mixed  with 
calcined  borax,  and  a  very  ftifibk  white  glaft,  was  ex- 
pofed, for  36  hours,  in  the  hotted  pan  of  a  potter's 
furnace;  and  afforded  a  greenifji  glais,  inclining  to 
yellow,  without  globules  of  reduced  metal.  This  glafs, 
treated  a  fecond  time  with  cream  of  tartar,  gypfum, 
and  vegetable  alkali,  was  completely  melted,  and  ex- 
hibited globules  of  platina  difperfed  through  its  fub- 
fta  nee.  M.  Beanme  fcparated  them  by  waffling,  ant) 
found  them  dudile.  The  fame  cbemift  afterwards,  to- 
gether 
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(a)  For  a  particular  account  of  this  procefs  fee  before  n°  587. 


Praaice.  C    H    E    M  I 

Platiiya.  gether  with  M.  Macqner,  expofed  precipitate  of  pla- 
' — » — '  tina  to  the-  fame  burning  mirror  with  which  they  had 
fufed  the  metal :  the  prrcipiute  exhaled  a  very  thick 
and  luminous  fame,  with  a  itrotig  finellof  aatu-regia  : 
it  loft  its  red  colour,  re  fumed  ihatof  plaiina,  and  melt- 
ed into  a  perfect  brilliant  buiton,  which  was  found  to 
be  an  opjtjue  vitreous  fabftancc,  of  an  liyacinibinc  co- 
lour at  its  furface,  and  blackilh  within  ;  and  may  be 
considered  as  a  true  glafs  of  plaiina.  It  may  however 
be  obferved,  that  the  falinc  matters  with  which  it  was 
impregnated  contributed  dou briefs  to  its  vitrificati- 


ou. 

•*  The  orangc-colonred  precipitate  obtained  by  pour- 
ing a  Mucion  ot*  fal  ammoniac  into  a  folution  of  pla- 
iina, appears  to  be  a  filinc  fubftance  eniircly  fUubie 
1353 '    1°  wjtcr.   This  precipitate  has  a  valuable  property, 
Precipitate  difcovered  by  M.  de  I'ille,  viz.  that  it  is  fuiible  witbo.it 
fcr  fal  am-  addition  in  a  good  furnace  or  common  forge-heat.  Tbc 
plaiina  inched  by  this  proctfs  is  a  brilliant,  denfe,  and 
able  m  a    cipfe.grBined  button  ;  boi  it  is  not  malleable  uulefs  it 
foi°g"gheat.  has  ,,ccn  expofed  to  a  very  ftrong  heat.  Macqucr 
'  thinks  ibat  this  folion,  like  that  of  the  graics  of 
*3S4     p'-aiioa  alone,  expofed  10  (he  action  of  a  violent  fire, 
Thk  frufioa  confifls  only  in  the  agglutination  of  ihe  fbftened  par- 
fuppofedby  tides  ;  which  being  exceedingly  nsore  divided  and  liii- 
Macquar   nate  than  the  grains  of  platina,  adhere  to  aid  touch 
not  «o  be   eac|j  otner  jn  a  greater  nombcr  of  points  than  ihe 
pcr    '     grains  t  and  in  that  niauner  render  the  texture-  of  ihe 
metal  much  more  denfe,  though  no  true  fufion  may 
have  taken  place.   It  Teems,  however,  that  if  plaiina 
in  grains  be  capable  of  fulion  by  the  burning  gl*fs,  and 
of  Dccoming  eonfiJrrahly  ductile,  the  precipitate  of 
this  metal,  formed  by  fal  ammoniac  may  likewifc  be 
fufed  on  account  of  its  extreme  divifion  1  and  that  its 
not  being  as  ductile  as  the  button  of  plaiina  fufed  by 
the  folar  heat,  may  perhaps  depend  on  its  retaining  a 
part  of  the  matter  it  carried  down  with  it  in  precipi- 
tation, of  which  it  may  be  pofllble  to  deprive  it  by 
lire." 

Attempt*  De'm£  f°  extremely  difficult  to  bring  platina  iifelf 

to  purify  into  fufion,  one  of  the  fir  A  attcmprs  to  purify  it  was 
platba  by  by  copclHiion  with  lead.  Thus  ibe  bafer  metals  would 
cnpelktion  be  ftorified  j  and,  running  through  ihe  crucible  along 
with  the  lead,  leave  the  platina  in  as  great  purity  as 
though  it  bad  been  melted  by  iifelf.  This  operation, 
however,  was  found  aim  oft  equally  difficult  with  the 
fufion  of  the  metal  by  iifelf.  Lewis  failed  in  the  ex- 
periment, though  be  applied  the  010ft  violent  beat  of 
the  ordinary  cupelling  furnaces.  The  vitrification  and 
abruption  of  the  lead  indeed  took  place  as  ufnal  ; 
but  ina  ibort  time  the  platina  became  fixed,  ajid  could 
not  by  any  means  be  rendered  fluid.  McilVs  Macquer 
and  Bea-.un€  fitccceded  by  export  tig  an  ounce  of  pla- 
tina wiib  two  ounces  of  lead  in  the  hotteft  part  of  a 
porcelain  furnace)  where  the  (ire  is  continued  for  50 
hours  without  tntcrniitfion.  At  the  end  of  the  opera- 
tion the  platina  was  flattened  in  ihe  cupel  1  its  upper 
furface  was  dull  and  rough,  and  eafily  Separated  •>  but 
its  under  furface  was  briTliaut,  and  it  was  found  caiily 
to  extend  under  the  hammer  j  and  on  every  chemical 
trial.was  found  to  be  perfectly  pure,  without  any  mix- 
ture of  lead.  M.  de  Morveau  likewife  fucccedcd  in 
cupelling  a  mixture  of  one  drachm  of  platina  and  two 
drachms  of  lead  in  M.  Macqucr's  wind-furnace.  The 
•neraiiun  lafted  eleven  or  twelve  hours,  and  x  bat  con 
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of  platina  was  obtained  which  did  not  adhere  to  the 
cupel,  was  uniform,  though  rather  rough,  and  of  a 
colour'refembling  tin.  It  weighed  exactly  one  drachm, 
and  was  not  at  all  acted  upon  by  the  magnet.  Thus 
ii  appears  that  platina  may  be  obtained  in  plates  or  la- 
mina:, which  may  be  forged,  and  cotifequc ntly  may 
be  employed  in  making  very  valuable  utenlils ;  and  this 
the  more  cfpccially  as  Mr  Beaunie  has  obferved  that 
different  pieces  of  it  may  be  welded  and  forged  like 
iron.  After  having  heated  two  pieces  of  pure  cupel- 
led platina  10  wbitenefs,  he  placed  them  one  upon  the 
other,  and  ftriking  them  brifky  with  a  hammer,  found 
thai  they  united  together  as  quickly  and  firmly  as  two 
pieces  of  iron  would  have  done. 

The  great  fpecific  gravity  of  platina  has  rendered  St  of  the  pot 
a  very  dcfirable  matter  for  £ico  as  wiflt  to  adulterate  GLility  of 
the  precious  mctsl,  and  can  procure  the  platina  eafily.  sdultera- 
Tbis,  however,  can  only  be  done  in  South  America, ,in?  £old. 
where  plaiina  is  met  wiih  in  plenty.   In  Europe  the  w,thPJ*,t' 
fcarcity  of  platina  renders  it  a  more  valuable  object  Da' 
than  even  the  gold  iifelf.   Pears  of  this  fraud,  how- 
ever, have  undoubtedly  given  occafton  to  the  prohibi- 
tion of  exporting  it.  There  are  great  differences  a- 
mong  chemills  concerning  ihe  quantity  of  platina  that 
can  be  mixed  with  geld  without  deftroying  the  colour 
of  the  latter.   Dr  Lewis,  as  has  already  wren  obfer- 
ved, informs  ns,  that  four  parts  of  platina  may  be 
mixed  with  one  of  gold,  and  yet  the  mixture  be  no 
paler  than  that  for  guineas  %  while  Fourcroy  afferis, 
that  "it  greatly  alters  the  colour  of  the  metal,  onlcfs 
its  quantity  he  very  fmall  .-  rims,  for  example,  a  47th 
part  of  platina,  and  all  the  proportions  below  that,  do 
not  grectly  affect  the  colour  of  the  gold."   But  whe- 
ther this  be  the  cafe  or  not,  cbeniiftry  has  afforded  vs. 
rions  ways  of  Separating  even  the  fmalleft  propor- 
tion of  platina  from  gold  ;  fo  that  there  is  now  no 
rcafon  to  prohibit  the  importation  of  it  to  Europe, 
more  than  that  of  any  other  metal  with  which  gold 
can  be  alloyed.   The  following  are  the  methods  by  **}tHl  £ 
which  the  platina  may  he  moft  readily  difcovered  :  j^cfimg0 
1.  By  amalgamating  the  fufpefted  metal  with  mercury,  thi»  fmild 
and  grinding  the  mixture  for  a  corui  -de rable  time  with  if  it  ftould 
water;  by  which  the  platina  will  be  left,  and  the  gold  be  prate- 
re  main  united  with  ihe  quickulver.   3.  By  dii3blvingfeo* 
a  little  of  it  in  aqua-rcgia,  and  precipitating  with  al- 
kaline fait ;  the  remaining  liquor,  in  cafe  ibe  metal 
has  been  adulterated  with  platina,  will  be  fo  yellow, 
that  it  is  fuppufed  a  mixture  of  one  ihoufandth  part 
would  thus  be  found  out.    5.  By  precipitation  with 
fal  ammoniac,  which  throws  down  the  platina  but  not 
the  gold.   If  mineral  alkali  be  ufed,  the  gold  will  be 
precipitated,  but  not  the  platina,  unlets  ihe  precipitant 
is  in  very  large  quantity.   4.  By  precipitation  with 
green  vitriol,  which  throws  down  the  gold,  and  leaves 
the  plaiina  united  with  the  mmftruum.  1-5% 

AH  thefe  methods,  however,  arc  not  only  attencfed  PLuina 
with  a  considerable  deal  ot  trouble,  but  in  fome  cafes,  mofi  eafily 
lor  inftance  in  fofpt-crrd  coin,  it  might  not  be  eligible  Jil<ow' 
to  nfe  than.    The  hydroftatic  balance  alone  affords  a  'We  hJ 
certain  method  of  discovering  mixtures  of  metals  with-  l^ravItT 
out  bnning  ihe  texture  of  their  parts.    The  great 
fpeeifie  gravity  of  plaiina  would  very  readily  dilcovcr 
ii  il  mixed  with  gold  in  any  mod*  rate  quantity  ;  and 
even  in  ihe  fmalleft,  the  gravity  of  the  mafs  could  ne- 
ver be  lets  than  thai  of  the  purelt  gold  :  which  cir- 

cumflanc 


55§ 


CHEMISTR  Y. 


Manganefe  cumfUnce  alone,  as  gold  is  never  worked  without  al- 
'  v  '  Joy,  would  be  fufiicient  to  create  a  jnft  fnfpiciou  ;  af- 
ter which  lome  of  the  methods  already  mentioned 
might  be  tried.  It  is  pollible,  however,  that  ihe  hard- 
nets  and  ductility  of  platina  might  render  it  more  pro* 
per  for  alloying  gold  than  even  copper  or  iilvcr,  ufually 
made  life  of  tor  thisporpofc. 


T!i  ) 
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§  tc.    Of  Makganhsb. 

This  fubflance  is  now  difcovered  to  afford  a  femi- 
metal  different  from  all  others,  and  likewife  to  poffefs 
(oinc  other  properties  of  a  very  lingular  kind.  Mr 
Schecle  has  inveftigated  its  nature  with  the  utmoft 
care  ;  and  the  refult  of  his  inquiries  are  as  follows  : 

1.  Two  drachms  of  levigated  manganefe,  digefled 
for  fcvcral  days  in  a  diluted  vitriolic  acid,  did  not  ap- 
pear to  be  diftblvedor  ditninifhed  in  quantity;  never* 
thelcfs  a  yellowilh  white  precipitate  was  procured  by 
faturating  the  acid  with  fixed  alkali.  The  remaining 
manganefe  was  not  ailed  upon  by  more  of  the  fame 
acid,  but  the  addition  of  another  half  onnse  nearly 
defiroyed  the  acidity  of  the  mentation  when  boiled 
upon  it. 

2.  With  concentrated  vitriolic  acid  an  ounce  of 
manganefe  was  reduced  to  a  mafs  like  honey,  and  then 
expofed  to  the  fire  in  a  retort  till  it  became  red-hot. 
Some  vitriolic  acid  came  over  into  the  receiver  »  and 
after  breaking  the  retort,  a  mafs  was  found  in  it 
weighing  12\  drachms,  hard  and  white  in  the  in* 
fide,  but  red  on  the  ootfide.  A  great  part  of  it  dif- 
lblved in  di Allied  water,  on  theaSufion  of  which  at 
firft  it  became  very  hot.  The  relidonm  after  edulco- 
ration  weighed  a  drachm  and  an  half,  and  was  of  a 
grey  colour.  Being  calcined  in  a  crucible  with  con- 
centrated vitriolic  acid  till  no  more  vapours  arofe,  it 
was  all  diflblved  by  water  excepting  one  drachm  ; 
which  being  again  calcined  with  the  fame  acid,  an  in- 
foloble  refiduum  of  a  white  colour,  and  weighing  on- 
ly half  a  drachm,  remained.  This  white  refiduum 
effervefced  with  borax,  and  melted  into  a  tranfparcnt 
brown  glafs }  it  likewife  efterve feed  with  fixed  alkali, 
changing  into  a  brown  mafs,  which  yielded  an  hepatic 
fmell  with  acids,  and  became  at  the  fame  time  gela- 
tinous. The  folution  obtained  by  calcination  was  eva- 
porated and  fetto  cryllallizc.  A  few  fmall  cryflals 
«f  felenite  were  firft  depoiited,  and  afterwards  feme 
very  fine  large  cryflals  of  an  oblique  parallclopiped 
form,  whofe  number  increal'ed  as  long  as  there  was 
any  liquid  left.  They  tafted  like  Epfom  fait,  and  Mr 
Weftfcld  fupputes  them  to  be  alum  ;  bat  according  to 
Mr  Schecle,  they  have  no  other  refemblance  to  alum 
than  that  they  contain  the  vitriolic  acid. 

3.  By  phlogiflicated  vitriolic  acid  the  manganefe 
was  entirely  diflblved.  To  procure  this  acid  in  pori- 
ty,  Mr  Seheele  dipped  fome  rags  in  a  filiation  of  al* 

■  kali  of  tartar,  and  after  fatorating  them  with  the 
fumes  of  burning  brimftone,  pat  them  into*  retort, 
pouring  on  them  fume  diflblved  acid  of  tartar,  luting 
on  a  receiver  which  contained  levigated  mangantfc  and 
water.  After  a  warm  digeftion  of  onty  one  day,  the 
liquid  of  the  receiver  had  become  as  clear  as  water, 
and  a  little  fine  powder,  confilting  principally  of  fili- 
teous  earth,  fell  to  the  bottom. 

4.  Two  drachms  of  levigated  manganefe,  digefled 
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for  feveral  days  with  an  ounce  of  pure  coloiirlcfs  acid  Manganefe 
of  nitre,  did  not  appear  to  have  deprived  the  men- v-— ' 
ftrunm  of  its  acidity,  01  to  have  been  affected  by  it 
in  any  degree.  The  liquor  being  diftilled  off,  and  the 
product  ot  the  diftiilaiton  poured  back  on  the  reli- 
dutim,  a  fmall  quantity  of  it  was  diflblved.  By  a 
third  diflillatton,  and  pouring  back  the  liquor  ou  the 
refiduum,  a  complete  folution  was  effected  j  and  this 
quantity  of  acid  appeared  capable  of  diflblving  nine 
drachms  of  the  powder. 

$.  The  folution  of  manganefe  thus  faturated,  was  Precipitate 
filtered  and  divided  in;o  two  equal  portions.    Into  one  and  ciyf- 
of  thefe  fome  drops  of  vitriolic  acid  were  poured,  by  talsotuin- 
whkh  a  fine  white  powder  was  thrown  down,  which,  e<J  (v"™  . 
however,  did  not  fettle  to  the  bottom  for  fome  hours.  >ulu"- 
It  was  fallible  neither  in  boiling  water  nor  in  acids.  °0, 
The  limpid  folution,  by  evaporation,  yielded  fome 
fmall  cryiUlsof  felenite  ergyplaro. 

h.  r'min  ihcor-icr  hi]t  ol  t':m  Crl.uir:",  after  eva- 
poration by  a  gentle  beat,  about  ten  grains  of  fmall 
mining  cryllals  of  a  bitter  tafte  were  obtained.  On 
pouring  fome  drops  of  vitriolic  acid  into  the  folution 
infpifTatrd  by  gentle  heat,  no  precipitation,  excepc- 
ing  of  a  little  felenite,  enfued  t  but  as  foon  as  it  was 
infpiiTatcd  to  the  confiftence  of  honey,  fome  fine  aci- 
cular  cryflals,  verging  towards  the  fame  centre,  began 
to  form,  but  grew  foil,  and  deliqnefced  in  a  few  days 
ai";cr.  t3<3 

7.  Phlogiflicatcd  nitrous  acid  dillolves  manganefe  Mangantfe 

as  readily  as  the  phlogiflicatcd  vitriolic.    A  little  le-  diffolvod 

anganefc  mixed  with  fome  water  was  put  in-  Phlog'f- 

Ucatcdn- 


large  receiver,  to  which  a  tubulated  retort  was 


trout  acid. 
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luted.  Seme  ounces  of  common  nitrons  acid  were 
pnt  into  the  retort,  to  which  fome  iron-filings  were 
added,  taking  care  always  to  clofe  the  orifice  with  a 
glafs  ftopplc.  The  pblogiiticated  nitrous  acid  thus 
paflcd  over  into  the  receiver,  and  diflblved  the  man- 
ganefe in  a  few  boars :  the  folution  was  as  limpid  as 
water,  excepting  only  a  little  fine  filiccous  earth.  An- 
other white  precipitate,  fimilar  to  that  produced  by 
adding  vitriolic  acid  to  the  folution  in  pure  nitrous 
acid  now  began  to  fall ;  but  in  other  refpects  this  fo- 
lution agreed  with  the  former. 

8.  An  ounce  of  purified  muriatic  acid  was  poured  rffct>»  of 
upon  half  an  ounce  of  levigated  manganefe;  which,  it  en  fpirit 
after  flanding  about  an  hour,  aflumed  a  dark  brown  of  fait, 
colour.  A  portion  of  it  was  digefled  with  heat  in 
an  open  glafs  vclTel,  and  fmelled  like  warm  aqua-regia. 
In  a  quarter  of  an  hour  the  fmell  was  gone,  and  the 
folution  became  clear  and  colourlefs.    The  reft  of  the 
brown  folution  being  digefled,  to  fee  whether  the  mu- 
riatic acid  would  be  faturated  with  manganefe,  an  ef- 
fcrvciceDce  enfued,  with  a  Arong  fmell  of  aqua-regia, 
which  tailed  till  next  day,  when  the  folution  was  found 
to  be  faturated.   Another  ounce  of  acid  was  poured  Entirely 
npon  the  refiduum,  which  was  followed  by  the  fame  diflblved 
phenomenon,  and  the  manganefe  was  entirely  diflblved,  by  thi§ 
a  fmall  quantity  of  filiccons  earth  only  remaining.  aciti. 
The  folution,  which  was  yellow,  being  now  divided 
into  two  portions,  fome  drops. of  vitriolic  acid  were 
poured  into  the  one,  by  which  it  inflamly  became 
white,  and  a  fine  powder,  infoluble  in  water,  was  pre- 
cipitated.   Sotne  fmall  cryflals  of  felenite  were  form- 
ed by  evaporation,  and  the  rcfiduum  exhibited  the 
fame  phenomenon  with  thofc  abovemcniioned  with  ni- 
trous 
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Manganefe  trous  acid,  by  evaporating  the  other  half,  fome  fm all 

"  " — ~  fhining  angular  cryftals  were  obtained,  fimilar  to  thofc 

ij<j6     procured  by  means  of  the  nitrous  acid. 
Searcefohl-    9.  Very  little  manganefe  was  d 
blcinfluor  even  after  feveral  days  digeltiut 

•Cid, 


!ved  by  fluoracid, 
A  great  quantity 

was  required  to  form  a  fatnrated  folution.  It  had  ve- 
ry Ktrte  tafte,  and  gave  a  fmall  quantity  of  precipitate 
with  6xcd  alkali.  But  if  a  neutral  (alt,  compofcd  of 
fluoracid  and  fal  ammoniac,  be  added,  a  double  de- 
compofnioa  takes  place,  and  the  manganefe  is  precipi- 
tated along  with  the  fluoracid. 

10.  A  drachm  of  phofphotic  acid,  digefted  with  as 
jjioricaeid.  ranch  powdered  manganefe,  diflblved  but  litle  of  in 

and,  though  evaporated  to  dry  nets,  the  refidunm  tailed 
very  acids  hut  by  adding  more  manganefeihe  acid 
was  at  laft  fa  unrated.  On  adding  microcofmic  fait  to 
a  folution  of  manganefe,  a  decouipofition  takes  place 
fimilar  to  thai  effected  by  the  combination  of  fluor 
acid  and  volatile  alkali. 

11.  Pore  acid  of  tartar  diflblved  manganefe  partly 


Or  io  phof- 
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fuMc!ai£  in  the  cold,  and  more  effectually  by  means  of  beat, 
cid  of  tar.  The  whole,  however,  coold  not  be  diflblved,  though 
tar.  the  acid  was  at  laft  fatu rated  by  adding  a  great  quantity 
of  the  mineral.  On  adding  a  folution  of  Toluble  tartar, 
a  double  decompoliti-jn  took  place. 
vrV rt'ffi  Lil,lc  was diflblved  by  diftilltd  vinegar,  though 

tui'ty  iu  th<  boiled  011  manganefe »  bnt  after  diflilliug  Ipirit  of  ver- 
digris feveral  times  upon  it,  the  acid  at  laft  became 
faturated.  The  folution,  evaporated  to  dryaefs,  left  a 
deliquefcent  mafs.  Little  or  none  of  the  remaining 
manganefe  was  diffolved  by  concentrated  vinegar, 
though  repeatedly  dillilicd  upon  it. 

13.  With  acid  of  lemons  the  whole  was  diffolved 
with  cflcrvefccnce,  excepting  only  fome  white  earth. 

14.  Water  impregnated  with  fixed  air  like  wife  dif- 
folved manganefe,  but  parted  with  it  on  the  addi- 
tion of  alkali,  or  fpoutancooOy  by  expofore  10  the 

AnJby  xva- air 

mtcd  witfi"  FrMn  thcfe  experiments  Mr  Schcele  concludes,  that 
fiied  air.  manganefe  bas  a  ftrone  elective  attraction  for  all  phlo- 
1374'  giftic  fubftancesi  and  that  ibis  attraction  becomes 
Hasatirong  ftrooger,  if  there  be  prefcut  a  menftruum  which  can 
attra<KoM  unite  with  the  phlogifticated  manganefe.  Thus  it  at- 
for  phUgi-  lraft&  phlogiilon  more  powerfully  than  even  the  nitrons 
acid  nfelf  in  the  moift  way.  By  fataration  with 
phlogiilon,  manganefe  has  the  property  of  lofing  its 
black  colour,  and  aflitming  a  white  one,  which  is 
unufoal,  the  phlogiilon  generally  communicating  a 
black  or  dark  colour  to  the  fubflanccs  with  which  it  was 
no  tied. 

That  manganefe  naturally  contains  fome  phlogiffon, 
fome  phL-  though  but  tn  fmall  quantity,  appears  from  cvapora- 
giftou  na-  tmg  a  folution  of  it  in  vitriolic  acid  to  drynefs,  and 
tunny,     then  diftilliug  the  mats  in  a  glafs  retort  in  an  open  fire. 

When  the  retort  begins  to  melt,  the  acid  parts  fly  off 
from  the  manganefe  in  a  fulphurcous  ftate,  leaving  the 
former  of  its  natural  black  colour.   By  diftilling  the 
mafs  remaining  after  evaporation  of  the  nitrous  fola. 
don,  a  green  volatile  nitrous  acid  remains,  and  the 
black  calx  of  manganefe  remains  as  before.   A  folu- 
tion of,  this  mineral  in  vitriolic  or  nitrous  acid,  prccipi- 
tnfnlublc in  tatcd  by  fixed  alkali,  retains  its  colour;  but  when cal- 
pure  silkIs  cinc<i  in  the  open  fire,  again  becomes  black, 
itsvhloiri-  '"faS  m  Phlogiilon,  manganefe  becomes  info- 

Uo„  05 "  lublc  in  pure  acids ;  and  therefore  the  reiiduum  of  the 
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abovementioned  diltillations  cannot  be  diflblved  by  Manganefe 
adding  more  of  the  vitriolic  or  nitrous  acids :  but  if  thai " 
which  has  come  over  into  the  receiver  be  poured  back 
into  the  retort,  a  folution  will  again  take  place  by  rca- 
fon  of  the  nanganefe  rcailuming  the  phlogiilon  it  bad 
parted  with  to  the  acid.  1376 

On  this  principle  our  author  explains  the  rcafon  of  Partial  So- 
tbc  partial  folntions  of  this  mineral  abovementioned.  huioai  of 
Part  of  it  is  diffolved,  for  inftance,  in  the  vitriolic  acid,  ""^"t* 
while  the  remainder  is  found  ittfoluble.   This  happens  "J;,"™ 
(fays  he),  "  becaufe  the  uttdiffolved  portion  has  parte  J  princjpic. 
with  the  little  phlogiilon  it  naturally  poifeucd  to  that 
portion  of  manganefe  which  is  taken  up  by  the  vitri- 
olic acid  daring  the  firft  digestion;  for  without  that 
principle  it  is  infoluble." 

Manganefe  attracts  phlogifton  more  flrongly  when 
combined  with  forac  acid  than  by  itfclf,  as  appears 
from  the  following  experiments.  yj7y 

I.  Levigated  manganefe,  digefted  or  boiled  with  a  Strong  st- 
folution  of  liigar,  honey,  gum  arabic,  hartfhorn,  jelly,  traction  cf 
&c.  re  mains  unchanged)  but  on  mixing  the  pounded  wai.gaiirfe 
mineral  with  dilotcd  vitriolic,  or  pure  nitrous  acid,  and  yjJJJj 
then  adding  fome  of  thefc  fubflanccs,  the  whole  is  dif-  ic^s  fm 
folved,  the  black  colour  vanilhcs  by  degrees,  and  the  phlogiftwi. 
folution  becomes  as  limpid  as  water.   So  Arong  is  the 
atirac'tion  of  manganefe  for  phlogiilon  in  thefe  circuin- 
ftances,  that  metals,  the  noble  ones  not  excepted,  ren- 
dcritfoluble  in  thefe  acids  in  a  limpid  form.   Con- Why  the 
central ed  vitriolic  acid,  indeed,  diffolvcs  mangar,(feewic«ntra- 
cntirely  without  any  phlogiilon.    "  It  would  be  diff;  tc<1  »r|d  nf 
cult  (fays  Mr  Scheele)  to  comprehend  whence  the  "J"0' 
phlogifton  in  this  cafe  lliould  come,  if  we  were  not  "^1"™"' 
certain  that  feveral  fubflanccs,  which  have  a  great  without ad- 
attraction  for  plilogiilots,  can  attract  it  in  a  red  neat. ditioa. 
Ojiickfiiver  and  filver,  when  diflblved  in  thepurcfl  ni- 
trous acid,  really  Jofc  their  phlogifton,  which  is  a  con- 
Aitucnt  part  of  thefe  metals.    This  appears  from  the 
red  vapours  in  which  the  acid  arifes;  and  the  dil- 
folvcd  metallic  earth  cannot  be  again  reduced  to  its 
metallic  form,  till  it  has  acquired  the  loft  phlogifton, 
which  is  effected  cither  by  precipitation  with  compete 
metals  or  by  heat  alone.   Thus  manganefe  can  attract 
the  quantity  of  phlogifton  neceflary  for  its  folution  by 
meansof  concentrated  vitriolic  acid  from  heat.    It  is 
not  probable  that  the  concentrated  acid  undergoes  a 
decompofttion  in  this  degree  of  fire;  for  if  you  fatu- 
rate  half  an  ounce  of  this  acid  wit!)  alkali  of  tartar, 
and  afterwards  calcine  in  a  retort,  with  a  receiver  ap- 
plied, an  ounce  and  a  half  of  powdered  manganefe, 
with  an  equal  quantity  of  the  fame  vitriolic  acid,  then 
diffolve  the  calcined  mafs  in  diftilled  water,  and  like- 
wife  wafh  well  the  receiver,  which  contains  fome  drops 
of  vitriolic  acid,  which  are  alfo  to  be  added  to  the  fo- 
lution, and  laftly,  add  the  fame  quantity  of  alkali, 
there  will  be  no  mark  of  lnperahundant  acid  or  alkali. 
Tbcnce  it  may  be  concluded,  that  the  phlogifton  in 
the  vitriolic  acid,  if  there  really  exifts  any  in  it,  con. 
tributes  nothing  to  the  folution.    But  the  manganefe 
precipitated  by  alkali,  contains  a  conlidcrable  quantity 
of  it;  m  conic  que  nee  of  which  It  is  afterwards  en- 
tirely foluble  in  acids  without  any  addirion.  t 

"  The  effects  of  volatile  fulphurcous  acid  on  manga-  why  the 
nefe,  clearly  prove  what  has  been  affertcd.    The  man-  volatile  fut- 
ganefc  attracts  the  phlogifton  contained  in  this  seid,  phureou* 
which  is  the  caufeof  its  great  volatility,  and  which  ";ddU" 


560 


CHEMISTRY. 


Pradice. 


F.  f.cvU  of 
r.'trsusacid  1 


Mar.gmcte  renders  the  former  folublc  in  the  new  pure  vitriolic 
'  acid.  If  this  folution  be  mixed  with  concentrated  vi- 
triolic acid  and  diftillcd,  no  volatile  fulphoreous  aciil 
i<  obtained;  and  if  it  be  precipitated  by  means  of  fix* 
ed  vegetable  alkali,  vitriolated  tartar  is  obtained  ; 
which  proves  that  mar.p.^U'fe  lias  a  rtrongcr  attraction 
tjan  vitriolic  acid  for  phiogilton  in  themoift  way. 

*'  The  effects  of  nitrons  acid  on  this  fubftance  arc 
_  fimilar  10  thofc  of  vitriolic  acid.  Could  fptrii  of  nitre 
onmjnge"  fultain  as  great  a  degree  of  beat  as  the  concentrated 
nefo  ex-  vitriolic  acid,  it  would  alfo  entirely  didblve  the  man- 
plained,  ganefeby  means  of  the  phtogifton  attracted  by  heat  3 
But  as  this  is  not  the  cafe,  it  is  neceffary  to  add  phto- 
gifton in  the  manner  abovementioncd.  The  manga- 
nefe decompofes  phlogifUcated  nitrons  acid,  for  the 
ferae  rcafon  that  it  does  the  volatile  fnlphureous  acid  } 
and  that  the  phlogiftoa  of  this  acid  really  combines 
with  manganefe,  is  manifefl  from  this,  that  the  af* 
fofion  of  vegetable  acid  products  no  fatel'i  of  aquafortis 
by  difpUcing  the  ph'.ogifticated  acid  of  nitre.  By  di- 
ftillation  with  pore  vitriolic  acid  alfo,  the  nitrons  acid 
is  expelled,  not  in  a  fmoking  ftate,  and  of  a  yellow 
colour,  but  pure  and  colourless. 

"  In  the  folution  of  manganefe  by  means  of  gum  ara- 
bic  or  fogar,  a  very  confiderablc  cffcrvefcencc  takes 
place,  owing  10  the  extrication,  or  probably  rather  the 
production,  of  fixed  air  from  the  mixture  j  bat  with 
pViugifticaicd  acid  of  nitre  no  (neb  phenomenon  lakes 
place,  becaufe  the  manganefe  is  combined  with  pure 
phlogifton ;  and  if  this  mould  be  again  feparated,  there 
is  no  caufe  for  the  production  of  fixed  air.  This  mi- 
neral is  atfb  diifoWed  without  effervefcence,  by  uniting 
it  with  nitrous  acid  and  metals,  arieatc  or  oil  of  tur- 
pentine." 

As  muriatic  acid  diffolvcs  manganefe  without  addi- 
tion, Mr  Schecle  is  of  opinion  that  this  proves  the 
exigence  of  phlogifton  in  that  acid,  as  has  already 
rf  been  taken  notice  of.    The  manganefe  digested  in 
*a  prov    ^  jpp|rjt  0f  jjj,  -(Tumes  a  dark  brown 

colour ;  for  it  is  a  property  of  this  fubftance  that  ic 
cannot  be  diflblved  into  a  colonrlefs  liquor  without 
phingifton,  b«t  has  always  a  red  or  blue  colour;  but 
with  fptrit  of  fait  the  folmion  is  more  brown  than  red, 
on  account  of  the  fine  particles  of  the  manganefe  float- 
ing in  the  liquid.  Here  the  mineral  adheres  but  loofcly 
to  the  acid,  fo  that  it  may  be  precipitated  by  water. 
The  effects  of  acid  of  tartar  and  acid  of  lemons 
tion  of  the  upon  mangmcfc  are  likewife  explained  on  the  principle 
aftifm  of  tir«ady  laid  down,  vis.  the  extreme  attraction  this 
acid  of  tar-  j^n-j,-,.  nM  for  phlogifton.  Thus  it  attracts  part  of 
aJd'ofle.  ,Hat  naturally  contained  in  thefe  acids,  decompofii;g 
mom.  "  one  part  of  them,  and  being  diifolvcd  by  the  other". 
This  detraction  of  the  acid  is  fimilar  to  that  of  the 
fngar,  gum  arabic,  &c.  which  render  it  foluble  in 
nitrous  acid  %  for  if  a  proper  quantity  of  thefe  are 
added,  the  manganefe  will  be  diifolvcd,  without  a  pof- 
libi'.ity  of  recovering  the  fm.illeft  particle  of  the  vege- 
table fubftance  employed  ;  and  if  the  folution  be  flow* 
!y  evaporated  and  calcined,  there  will  not  remain  the 
fault  eft  mark  of  burned  fugar  or  gum.  During  this 
decompofition,  a  pungent  vapour  arifes,  which,  being 
collected,  appears  to  be  true  vinegar.  It  is  obtained 
in  its  pureft  ftate  from  diluted  vitriolic  acid,  fugar,  and 
manganefe. 

Fluor  acid  dirfolvesbut  very  little  manganefe,  owing 
to  its  precipitating  fait  which  envelopes  the  panicles 
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of  manganefe,  and  prevents  (he  further  action  of  the  Manganefe 

menftrtiam.   In  all  precipitations  of  manganefe,  how-  *  * 

ever,  by  means  of  mild  fixed  alkalies,  the  full  quantity 

is  not  procured  t  becaufe  the  fixed  air,  detached  from 

the  mineral,  didolvcs  part  of  it.  1 184 

Though  manganefe  decompounds  nitre,  yet  tbiaFJtct-of 
does  not  luppen  till  the  mixture  becomes  red  not.  lfnunpncfc 
pblogitticated  manganefe  be  mixed  with  an  equal  quan-  on  tutr*' 
tity  of  nitre,  and  diftillcd  in  a  glsfs  retort,  the  mix- 
tore  begins  to  grow  black  before  the  retort  becomes 
red-hoi,  but  no  nitrons  acid  goes  over.   By  lixivia* 
tion.no  mark  of  uncombined  alkali  is  met  with;  but 
phlogifticated  nitrous  acid  is  extricated  by  the  appli- 
cation of  tamarinds,  or  any  vegetable  scid.  Three 
pans  of  phlogifiicatcd  manganefe,  mixed  with  one  part 
of  finely  pounded  nitre,  yields  no  nitrous  acid,  though 
the  nitre  is  alkalized  as  foon  as  the  mixture  becomes 
black  in  the  retort.  *-S *■ 

Mr  Schecle  proceeds  now  to  another  fet  of  expert.  Eiperi- 
nients  upon  manganefe  united  with  phlogifton.  lament* on 
order  to  procure  it  in  this  flate,  the  beft  method  is  to  """fj 
diffovc  in  difiilled  water,  and  cryftallize  the  fait  ob-  WJJh  M<>m 
tained  by  folution  of  manganefe  m  vitriolic  acid,  and  gift,,,,, 
then  precipitate  it  with  vegetable  fixed  alkali.  Itt  this 
ftate  itis  white  likecbalk  s  bat  by  calcination  in  an  open 
fire,  the  fiipcrfluons  phlogifton  flies  off,  and  the  calx 
regains  its  nfual  black  colour.  This  change  of  colour 
likewife  happens  when  the  precipitation  is  made  with 
cauftic  alkalies,  whether  fixed  or  volatile.  The  pre- 
cipitate, indeed,  in  this  cafe,  is  white  when  kept  dole 
from  the  air,  but  a  flumes  a  brown  colour  when  expo- 
fed  to  it  for  any  time:  But  when  the  precipitation  is 
made  by  mild  aikali,  the  white  colour  is  preferved  by 
the  fixed  air,  which  in  this  cafe  it  alfo  contains.  By 
diluting  the  folution  with  a  considerable  quantity  of 
water,  and  precipitating  with  cauftic  alkali,  the  pre- 
cipitate is  brown  from  the  very  beginning,  owing  to 
the  air  in  the  liquid  attracting  the  phtogifton  from  the 
ma  nganefe.  Th*  precipitate  formed  by  lime-water  is 
alfo  brown ;  bat  on  adding  more  of  a  flrong  folution 
of  manganefe,  and  afterwards  precipitating  with  cau- 
flic alkali,  the  powder  falls  of  a  white  colour ;  becaufe 
the  air,  being  already  fa  titrated  with  phtogifton,  can- 
not take  up  any  more.  The  refill ts  of  Mr  Scheele's 
experiment  on  this  phlogifticated  manganefe  are,  ly-.t] 

1.  An  ounce  of  this  fubftance  difiiilcd   by   itfclf  By  diftilla- 
in  a  glafs  retort,  with  a  flrong  fire,  yielded  a  great  t",n  ffi* 
quantity  of  fixed  air  with  fome  drops  of  watrr.  The 
refidmim  poured  warm  out  of  the  retort  grew  red-hot, 
and  fet  the  paper  on  fire. 

3.  On  repeating  the  experiment  with  only  a  drachm 
of  phlogifticated  manganefe,  and  tying  a  bladder  to 
the  neck  of  a  retort,  three  ouncc-mcafures  of  air 
came  over:  the  rcfiduant  was  of  alight  grey  colour; 
diflblvcd  in  acids  without  addition  of  any  more  phlo- 
o-(to:i ,  and  took  fire  in  that  degree  of  heat  in  which 
fulphur  fmokrs,  bnt  dors  not  burn.  From  theft  expe- 
riment, fays  Mr  Scheele,  it  is  evident,  thai  phlogifton 
does  not  feparate  from  manganefe  if  the  accrfs  of  air  be 
prevented. 

3,  One  part  of  finely  powdered  manganefe  boiled  in  i^ilcdwith 
four  of  oil-olive,  efiervefced  violently,  and  diflblved  oil olrva. 
into  a  kind  of  falve.  pg 

4.  On  diftilling  a  mixture  of  finely  powdered  man-  jw  itlilh- 
ganefe  and  charcoal,  with  an  empty  bladder  tied  to  the  tion  with 
mouth  of  the  retort,  a  quantity  of  fixed  air  was  extri- charcoal. 
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Manga-  cated  when  the  retort  began  to  melt  and  diftcudcd  the 
ncl bladder.    The  relitluuiu  was  moftly  folublc  in  diluted 

WithJUr  §•  On  diftilling  half  an  ounce  of  powdered  manga- 
phur.  ncfc  with  two  drachms  of  fulphur,  the  latter  purtly 
rofe  into  the  neck  of  the  retort,  and  fome  volatile 
acid  vapours  penetrated  through  the  lute.  The  diftuV 
lation  was  continued  till  the  retort  began  to  melt ;  and, 
on  cooling,  the  rcfiduum  was  found  to  weigh  ji,  drachms. 
It  wasof  a  yellowilh-grcy  colour  j  and  diilolvcdin  fpirit 
of  vitriol  with  cffcrvcfcenee,  yielded  an  hepatic  fmell, 
fome  fulphur  being  alfo  precipitated  at  the  fame  time. 
By  calcination  in  the  open  air,  the  fulphur  was  duTi- 
pated ;  but  great  part  ot  the  mafs  was  rendered  folublc 
on  account  of  its  having  been  penetrated  by  the  acid 
vapour,  and  mot  into  cryftals  as  though  it  had  been 
formally  dhfolvcd  in  volatile  fulphurcoiis  aciJ  ;  and  by 
repeating  the  calcination  with  more  fulphur,  the  whole 
became  at  laft  entirely  folublc,  and  was  reduced  to 
1390  cryftals. 

r.y  eakina-  Finely  powdered  manganefe,  triturated  with  nitreand 
ft ro ugly  calcined  in  a  crucible,  unites  with  the  alkali 
of  the  nitre,  while  the  add  is  diilipatcd  in  the  air. 
The  mafs  formed  by  the  union  of  the  mangancfc  and 
alkali  is  of  a  dark  green  colour,  and  foluble  in  water, 
communicating  alfo  a  green  colour  to  the  liquid;  but 
in  a  Ihort  time  a  fine  yellow  powder  (an  ochre  of  iron) 
falls  go  the  bottom,  leaving  the  liqnorof  a  blue  colour. 
By  the  addition  of  water,  this  folution  firft  alHimcs  a 
Violet  colour,  grows  afterwards  red,  and  a  precipita- 
tion of  the  mangancfc  takes  place,  which  refumes  its 
natural  colour  as  foon  as  it  has  fallen.  The  fame  pre* 
cipitation  takes  place  on  the  addition  of  a  few  drops 
of  acid,  or  by  cxpofiirc  for  fome  days  to  the  open  atr. 
As  for  the  dark  red  colour  ailhmed  by  the  folution 
when  the  precipitate  is  about  to  fall,  Mr  Scheele  con- 
jectures that  the  particles  of  mangancfc  may  naturally 
have  a  red  colour,  which  becomes  vifible  when  the  fub- 
ftance  is  difperfed  through  a  inenftruum  without  being 
perfectly  diflblved. 
With  the  7.  By  the  addition  of  finely  powdered  white  arfe- 
addition  of  nic  to  the  alkaline  mafe  of  nitre  and  mangancfc,  the 
arfenic     green  colour  difappears,  and  the  whole  becomes  white ; 

phlogifticated  mangancfc  being  alfo  precipitated  on  the 
addition  of  water.  This  arifes  from  the  more  power- 
ful attraction  of  nunganefe  for  the  phlogifton  of  the 
arfenic  than  that  of  the  arfenical  acid  itfelf ;  and  for 
the  fame  rcafoti,  if  the  mafs  be  calcined  with  charcoal, 
or  any  other  phlogiftic  fubftauce,  a  colourlcfs  folution 
139J  will  be  obuincd. 
By  diftilkv  8.  Half  an  ounce  of  plilogifticated  manganefe,  di- 
tion  with  failed  in  a  retort  with  an  equal  quantity  of  powdered 
fal  ammoniac,  yielded  lir  ft  a  concrete  volatile  fait,  after 
which  fame  fal  ammoniac  undecompofed  aroi'e  in  the 
neck  of  the  retort.  Half  au  ounce  of  pure  dephlogi- 
fticatcd  mangancfc,  mixed  with  two  drachms  of  pow- 
dered fal  ammoniac,  yielded  alkali  in  its  canftic  Rate. 
Both  refidnums  were  foluble  in  water ;  which  (hows 
that  mangancfc  attracts  phlogillon  from  the  volatile 
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mixture  be  afterwards  diftilled  in  a  retort  with  the  ad-  Mmga- 
dition  of  quicklime,  not  the  lcaft  urinous  fmell  can  be  yic. 
perceived.  This  decomposition  is  effected  by  the  man-     ,.1  . 
gancfc  attracting  the  phlogifton  of  the  volatile  alkali;  volatile  iU 
for  that  the  nitrous  acid  has  nu  liiarc  in  this,  is  proved  lull  de- 
by  the  following  experiment.  ftroyed  by 

10.  An  ounce  of  well  triturated  manganefe  w  as  di-  "<*n*™k 
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quid  alj.al),  fuch  as  that  obtained  from  fal  ammoniac  ^n 
and  quicklime,  was  procured.  On  repeating  this  ex- 
periment, whh  the  variation  only  of  a  bladder  initead 
of  a  receiver,  the  fame  kind  of  air  was  obtained  as  that 
which  rifes  to  the  top  of  the  nitrous  mixture.  Though 
the  e million  of  this  air  indicated  a  detraction  of  the 
volatile  alkali,  oar  author  explains  the  reafon  of  its 
being  ftill  obtained  in  a  canftic  ftace  by  the  phiogi- 
fton taken  from  the  alkali  bii:;g  more  than  futficicnt 
to  render  the  alkali  foluble  in  muriatic  acid  ;  in  confe- 
quence  of  which,  the  fuperAuous  quantity  combines 
with  the  mangancfc,  and  enables  it  to  decompofo  the 
fal  ammoniac  in  the  ordinary  way.  It  muft  be  owned, 
however,  that  his  reafoning  on  this  fubjeet  is  not  en. 
tirely  fatisfactory,  nor  does  the  account  he  gives  of  his 
experiments  feent  entirely  coniiftent  with  itfelf.  See 
Scheme's  Cbem.  £(fyst  E&y  V.  $  xxxix.  , ,  < 

11.  Powdered  mangancfc,  diftilled  with  an  equal  By  diftill*- 
quantity  of  white  arfenic,  underwent  no  change,  the  tion  with 
arfeni-  fly  ingofFinits  proper  form  ;  but  with  an  equal  "fcaic 
quantity  of  yellow  orpiment,  fome  volatile  fulphurcoiis 

acid  came  over  firft,  then  a  yellow  foblimare,  and  at 
lall  a  little  red  fublimate  arofc.  On  augmenting  the 
fire  by  degrees,  the  orpiment  remained  obllinately  at- 
tached to  it.    Similar  effects  enfued  on  treating  man- 


ganefc  with  an  equal  qsi 


tntif 


of  antimony  }  which 


likewife  yielded  a  pungent  fulplmreous  acid,  but  no 
fublimate.  By  calcination  in  the  open  air  thefe  com- 
pounds are  decompofed >  and  the  manganele,  united 
With  vitriolic  acid,  becomes  foluble  in  water.  1396 

12.  On  diftilling  manganefe  with  an  equal  quantity  W'«h  cin- 
of  finely  pounded  cinnabar,  a  volatile  fulphureous  acid  aabar. 
came  over  firft j  then  a  little  cinnabar  was  fublimed  in- 
to the  neck  of  the  retort ;  and  at  laft  the  quickfilvcr, 
which  had  been  the  bafis  of  the  cinnabar,  began  to 

diftil  :  the  rcfiduum,  being  a  combination  of  manga- 
nefe and  fulphur,  was  iimilar  to  the  compounds  al- 
ready defcribed. 

13.  With  an  equal  quantity  of  corrofive  fublimate,  wth'ur- 
rnanganefe  underwent  no  change  -,  but  when  fublimed  rotivc  fob. 
with  an  equal  quantity  of  mcrcurias  dulcis,  a  corrofive  limatt. 
fublimate,  and  then  mercurius  dillcis,  arofc  into  the 

neck  of  the  retort.  The  reafon  of  this  is,  that  the 
mercurius  dulcis  contains  a  portion  of  phiogifton  ;  by 
being  deprived  of  which  it  ceafes  to  be  mercurius  dul- 
cis, and  becomes  corrofive  fublimate  :  but  by  reafon 
of  the  ftrong  attraction  of  mangancfc  for  phlogiiton, 
the  mercurius  dulcis  parts  with  that  portion  which  is 
neceflary  to  keep  it  in  iis  mild  fbtc,  and  thus  is  con- 
verted  into  corrofive  mercury. 


alkali. 
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By  dUUUa-    9.  On  digefting  finely  powdered  manganefe  for  fome 


SECT.  IV.    b:§nmmabu  Sut-ftmcu* 


tion  with   weeks  with  pure  nitrons  acid  and  fome  volatile  alkali, 

pure  ni- 


teou»  acid 


These  may  be  divided  into  the  following  clafTcs :  GemVil 
a  great  nun  be r  of  air-bubbles  rife  to  the  top,  and  the    1.  Sulphurs.    2.  Ardent  fpirits.    a.  Oils  and  fats  divifiou. 
•  volatile  alkali  is  entirely  decompofed:  for  though  the    4.  Reims.    6.  Bitumens  ;  and,  6.  Charcoal. 
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$1.  SVLPHCKS. 

1.  Common  fulphur.  For  the  extraction  of  this 
fnbftance  from  its  ores,  fee  Sulphur.  The  artificial 
compoiition  of  it  we  have  already  related,  na  715 ; 
and  nave  sow  only  to  take  notice  of  a  very  few  of  its 
properties,  which  come  more  properly  under  this  fec- 
tion. 

Sulphur,  as  commonly  ufed  in  commerce  and  die 
arts,  is  of  a  pale  yellow  colour,  of  a  difagrceable  and 
peculiar  frncll,  which  is  rendered  more  fenftble  when 
U  is  heated  or  rubbed.  By  rubbing,  it  receives  very 
curious  dedrical  qualities (Sec  Electricity.)  It* 

ip-L  lli:;.  f  i-j;  !->    u.  cu.ihJcia.jly  |i.-<""';'r  ^'-l-i.   tha  uf 

water,  though  lefs  than  earths  or  ftoucs.  In  clofe 
vefTcls,  fulphur  is  incapable  of  receiving  any  alteration. 
It  melts  with  a  very  gentle  heat ;  and  then  is  fublimcd, 
adhering  to  the  capital  in  finally  very  fine,  needle-like 
cryftals,  called  fowcri  of  fulphur.  It  may  thus  be  fob- 
limed  many  times  without  alteration.  If  fulphur  is 
expofed  to  a  heat  barely  fufficiem  10  melt  it,  and  very 
{lowly  cooled,  it  cryitalltees  in  form  of  many  needles 
«romt)g  one  another.  Some  of  thefe  pointed  cryftals 
may  alio  be  obferved  in  the  interior  parts  of  the  lumps 
of  fulphur  which  have  been  melted,  and  call  into  cy- 
lindrical moulds,  as  they  are  commoaly  fold  ;  becaufe 
the  centre  of  thefe  cylindrical  rolls  is  more  flowly 
cooled  than  the  furface-.  -Sulphur  alfo  gives  this  needle- 
like  form  to  cinnabar,  antimony,  and  many  oilier  mi- 
nerals containing  h.  Sulphur  may  be  decompofed  in 
feveral  ways.  The  mo  ft  Ample  is  by  horning »  which 
we  have  already  taken  notice  of,  n»  623.  It  may 
alio  be  very  effectually  decompofed  by  mixing  it  with 
iron  filings  and  water.  In  this  cafe  the  phlogifton  is 
ditfipaicd,  and  the  add  uniting  with  the  iron  forms  a 
green  vitriol. 

It  is  very  remarkable,  that  though  fulphur  is  com- 
•pofed  of  vitriolic  acid  and  phlogiftnn,  yet  the  addition 
of  more  iniiammable  matter,  fo  far  from  making  the 
onion  uronger,  weakens  it  to  a  great  degree :  and 
hence  we  have  another  method  of  deeompoiing  this 
fubftance  ;  namely,  by  combining  it  with  a  large  quan- 
tity of  oil,  and  drilling  the  compound. 

Sulphur  is  capable  of  being  cafily  diQolved  in  ex- 
prciTed  oils,  but  very  difficultly  in  effential  ones.  Thefe 
eompofitions  are  called  baifavu  of  fulphur;  and  arc 
fometimes  employed  in  medicine,  but  are  found  to  be 
of  a  very  heating  nature.  They  are  much  ufed  by 
farriers.  According  to  Mr  Beaume",  fulphur  cannot 
be  diflblved  in  oil,  without  a  heat  fufficiem  to  melt  it. 
A  larger  quantity  is  kept  diflblved  when  the  mixture 
is  hot,  than  when  cold ;  and  confequeiuly  the  fulphur, 
cfpccially  if  it  has  been  difTolvcd  in  a  thin  cflcntial  oil, 
cryftallizcs  cm  cooling  the  mixture.  The  fulphur,  thus 
feparatcd  from  the  oil,  is  found  not  to  be  altered  in 
any  refpect  from  what  it  formerly  was  1  but  if  the 
mixture  is  expofed  to  a  degree  of  heat  capable  of  en- 
tirely decompofing  the  oil,  the  fulphur  is  decompofed 
along  with  it,  and  the  fame  products  are  obtained  by 
diflilling  this  mixture  to  drynefe,  as  if  a  mixture  of 
pure  oil  of  vitriol  and  oil  were  diftillcd.  Thefe  pro- 
duels  are,  firft  a  portion  of  oil,  when  an  eil'ential  oil 
was  made  qfe  of  in  the  compoiition  of  the  ballam  -, 
then  foinc  volatile  fulphureous  acid,  which  is  at  firft 
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watery,  and  afterwards  becomes  flronger ;  along  with 
this  acid  more  oil  arifes,  which  becomes  more  and  " 
more  thick  towards  the  cud  of  the  diftillation  ;  and 
laftly,  when  the  retort  has  been  made  red  hot,  nothing 
remains  but  a  fixed  coal. 

In  this  procefs  we  find,  that  both  the  fulphur  and 
oil  are  decompofed.  The  acid  of  the  fulpliur  feems 
to  attack  the  watery  principle  of  the  oil,  while  its* 
phlogiiton  remains  confounded  with  that  of  the  oil,  or 
is  dijiipaicd  in  vapours.  Hence,  though  the  vitriolic 
acid  in  fulphur  is  concentrated  to  the  utmc-ft  degree, 
and  perfectly  free  from  water,  what  rifes  in  this  diftil- 
lation  is  very  aqueous,  by  reafon  of  the  water  which 
it  auratts  from  the  oil. 

Spirit  of  wine  does  not  fenfibly  act  upon  fulphur  in  How  i 
its  liquid  ftate ;  but  if  both  the  fpirit  of  wine  and  ful-  b'c  in  fPiri* 
phur  meet  in  the  ftate  of  vapour,  they  will  then  u-  winc- 
nitc,  and  a  perfect  folution  will  take  place,    by  me- 
thods of  this  kind,  many  combinations  might  be  ef- 
fected, which  have  been  hitherto  thought  impoilible.  1403 

Pure  fulphur  unites  cafily  with  all  metals ;  gold,  Iti  union 
platina,  and  zinc,  excepted.    The  compounds,  except  with  ma- 
that  with  mercury,  potfefs  a  metallic  luflre  without ,aU- 
any  ductility.    The  fulphur  may  be  feparatcd  by  ex- 
poimg  the  mixture  to  a  ftrong  fire.  (See  Metal- 
lurgy,) or  by  diflulving  the  metalline  part  in  acids. 
The  fulphur,  however,  defends  feveral  of  the  metals 
from  the  action  of  acids  $  fo  that  this  diffolution  foe* 
eeedsbut  imperfectly.   The  reguiine  part  of  antimo- 
ny is  more  eafily  feparatcd  from  fulplmr  by  means  of 
acids  than  by  any  other  mciallinc  fubltatict.  Alkaline 
falt3  will  fcparate  the  fulphur  from  all  metals  in  fufion, 
but  they  unite  with  it  their/elves,  and  form  a  com- 
pound equally  capable  of  dirtolving  the  metal.  ,4Q4 

Sulphur  united  with  qnickfilver  forms  the  beauti-  vcrmilioa 
ful  pigment  called  cinnabar,  or  vermilion ;  which  is  fo 
much  ufed  in  painting,  that  the  making  of  it  is  be- 
come a  diftinct  trade.  Neumann  relates,  that  in  the  ma- 
king of  cinnabar  by  the  Dutch  method,  fix  or  eight 
parts  of  quickfilvcr  are  made  ufe  of  to  one  of  fulphur. 
The  fulphur  is  firft  melted,  and  then  the  quickfilvcr 
is  ftirred  into  it ;  upon  which  they  unite  into  a  black 
mafs.  In  this  part  of  the  procefs  the  mixnirc  is  very 
apt  to  take  fire  ;  of  which  it  gives  notice  by  fwclling 
up  to  a  great  degree.  The  veflcl  muft  then  be  imme- 
diately covered.  The  mafs  being  beaten  to  powder, 
is  afterwards  to  be  fublimcd  in  large  earthen  jars  al- 
moft  of  an  equal  widenefs  from  end  to  end  ;  thefe  arc 
hang  in  a  furnace  by  a  ftrong  rim  of  iron.  When 
the  matter  is  put  in,  the  mouth  of  the  veilel  is  cover- 
ed,  the  fire  increafed  by  degrees,  and  continued  for 
feveral  hoars,  till  all  the  cinnabar  lias  fnblimed ;  care 
being  taken  to  introduce  at  times  an  iron  rod  to  keep 
the  middle  clear ;  otherwifc  the  cinnabar  concreting 
there,  and  flopping  up  the  paflage  would  infallibly 
bur  ft  the  veHcis. 

The  quantify  of  fulphur  directed  in  the  common 
receipts  for  making  cinnabar  is  greatly  larger  than  the 
above  ;  being  no  lefs  than  one-third  of  the  quantity 
of  quickfilvcr  employed  :  accordingly  it  has  been  found, 
that  the  fublimatc,  with  fnch  a  large  quantity  of  ful- 
phur, turned  out  of  a  bhckifh  colour,  and  required  to 
he  feveral  dmes  fublimcd  before  it  became  perfectly 
red ;  but  wc  cannot  help  thinking,  that  by  one  gentle 
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Sulphur,  fnbl  imation  the  fnpcrnuou  J  falphur  might  be  feparated, 
*■  *  ""*  and  ihe  cinnabar  become  perfectly  pure  the  fecond 
time.  Hoffman  gives  a  curious  method  of  making 
cinnabar  without  fublmation:  by  ihafcing  or  digeft- 
ing  a  little  mercury  with  volatile  tincture  of  fulphur, 
the  mercury  readily  imbibes  the  fulphur  from  the  vo- 
latile fpirit,  and  forms  with  it  a  deep  red  powder,  not 
inferior  in  colour  to  the  cinnabar  prepared  in  the  com- 
mon manner.  Dr  Lewis  has  found  the  common  folu- 
tiotis  of  fulphur  by  alkalies,  or  quicklime,  to  have  a 
fimilar  effect.  Tlife  cinnabar  will  Ukewife  be  of  a 
darker  or  lighter  colour,  accordmg  as  the  folucioti 
MOJ  contains  more  or  lefs  fulphur. 
VulvinfuU  Sulphur  is  a  principal  ingredient  in  gun-powder, 
win»iw.  (fee  Gun-powder.)  It  alfo  enters  the  coinpolition 
of  the  puhh  fulminant.  This  confifts  of  three  parts 
of  nitre,  two  of  the  dry  alkali  of  tartar,  and  one  part 
of  fulphur,  well  ground  together.  11  a  little  quantity 
of  this  powder  is  laid  on  an  iron-fpoon  or  fhovel,  and 
Howly heated,  it  will  explode,  when  it  arrives  at  a  cer- 
tain degree  of  heat,  with  aftonifhing  violence  and  noife. 
The  moft  probable  opinion  concerning  this  is,  that  the 
fixed  air  contained  in  the  alkali  is,  by  the  acid  vapours 
acting  upon  and  endeavouring  to  expel  it  all  at  once, 
driven  off  withfuch  force,  that  a  loud  explolion  ispro- 
f  o6  duced. 

Thofpho-       2.  Phofphorus  of  Urine.  This  13  a  very  inflammable 
ruiofu-    fubftancc,  compoicd  of  phlogtfton  united  with  a  ccr- 
rine.        tain  acid,  the  properties  of  which  we  have  already  ta- 
ken notice  of,  n°  904  et  feq.    The  preparation  of  it 
was  long  a  fecrec,  and  only  perfectly  difcovered  by 
Mr  Margraaf,  who  published  it  in  the  Berlin  Me- 
moirs in  1743.   This  procefs  being  by  far  the  belt 
and  moft  practicable,  we  mail  content  ourfelves  With 
XfPI    inferting  it  alone. 
Mr  M»r-      Two  pounds  of  fal  ammonaic  are  to  be  accurately 
gruf*      mixed  with  four  pounds  of  minium,  and  the  mixture 
proctft  for  diflillcd  in  a  glafs  retort;  by  which  means  a  very  pe- 
inakiug.    netrating,  cauftic  alkaline  fpirit  will  be  obtained.  The 
refiduum,  after  the  diftillation,  is  a  kind  of  plumbum 
amcuvt;  n°  8ta.   This  is  to  be  mixed  with  nine  or 
ten  pounds  of  extract  of  urine,  evaporated  to  the  con- 
fidence of  honey.  (Seventy  or  eighty  gallons  of  urine 
arc  required  to  produce  this  quantity  of  extract. )  The 
mixture  is  to  be  made  fiowly  in  an  iron  pot  fet  over 
die  fire,  and  the  matter  frequently  fUrred.    Half  a 
pound  of  powdered  charcoal  is  then  to  be  added,  and 
the  evaporation  continued  till  the  whole  is  reduced 
to  a  black  powder.    This  powder  is  to  be  pot  into  a 
retort,  and  urged  with  a  graduated  heat,  till  it  be- 
comes red  hot,  in  order  to  expel  all  the  volatile  alkali, 
fetid  oil,  and  ammoniacal  fait,  that  may  be  contained 
in  the  mixture.    After  the  dillillation,  a  black  friable 
refiduum  remains,  from  which  the  phofplwro*  is  to  be 
extracted  by  a  fecond  diftillation  and  a  ftronger  heat. 
Before  it  is  fitbje&cd  to  another  diftillation,  it  maybe 
tried  by  throwing  fomc  of  it  upon  hot  coals.    If  the 
matter  lias  been  well  prepared,  a  fmcll  of  garlic  exhales 
from  it,  and  a  blue  phofphorical  flame  >s  feen  undu- 
lating along  the  furfaee  of  the  coats. 

The  matter  is  to  be  put  into  a  good  earthen  retort, 
capable  of  fuftaining  a  violent  fire.    Three  quarters 
-of  the  retort  are  to  be  filled  with  the  matter  wnich  is 
to  yield  the  phofphorus,  and  it  is  ro  be  placed  in  a  fur- 
nace capable  of  giving  a  ftrong  heat.    Mr  Margraaf 
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divides  the  matter  among  tix  retorts,  fb  that  if  any 
accident  happens  to  one,  the  whole  matter  is  not  loft.  w  "* 
The  retorts  ought  to  be  well  luted  to  a  receiver  of  a 
moderate  fize,  pierced  with  a  fmall  hole,  and  half  full 
of  water;  and  a  fmall  wall  of  bricks  mart  be  railed 
between  the  furnace  and  receiver,  in  order  to  guard 
this  vcffel  againft  heat  as  much  as  potlible.  The  re- 
tons  are  to  be  heated  by  How  degrees  for  an  hour  and 
an  half ;  then  the  heat  is  to  be  increafed  till  the  vcJl'cls 
are  red  hot,  when  the  phofphorus  afcends  in  luminous 
vapours.  W  hen  the  retort  is  heated  till  between  a 
red  and  white,  the  phofphorus  palles  in  drops,  which 
fall  and  congeal  in  the  water  at  the  bottom  of  the  re- 
ceiver. This  degree  of  heat  is  to  be  continued  till 
no  more  comes  over.  When  a  retort  contains  eight 
pints  or  more,  this  operation  continues  about  hve 
hours.  ^  _  ^ 

In  thefirft  diftillation,  phofphorus  never  panes  pure,  Reaifira- 
but  is  always  of  a  blackilh  colour,  by  reafoti  of  its  car-  tion  of 
rying  along  with  it  fomc  part  of  the  coal.    From  this,  phofpho- 
however,  it  may  be  purincd  by  rectification  in  a  fmall ru** 
glafwctort,  to  which  is  luted  a  receiver  half  full  of 
water.   Avery  gentle  heattsfomcient ;  becaufe  phof- 
phorus, once  formed,  is  very  volatile ;  and  as  die  tuli  - 
ginous  matter  was  railed  probably  by  the  fixed  air 
emitted  by  the  charcoal  in  the  inftant  of  its  union 
with  the  phofphorinc  acid,  none  of  it  can  arife  in  r 
fecond  diftillation. 

The  phofphorus  is  then  to  be  divided  into  fmall  cy- 
lindrical rolls,  which  is  done  by  putting  it  in  glafs- 
tnbes  immcrfed  in  warm  water  ;  for  the  phofphorus 
is  altnoft  as  fulible  as  wet.  It  takes  the  fcmi  of  die 
glafs-tubes ;  from  which  it  may  be  taken  out,  when  it 
15  cold  and  hardened.  This  nmft  be  done  under  wa- 
ter, leaft  the  phofphorus  fhould  take  fire.  uo§ 

This  concrete  continually  appears  luminous  in  a  dark  Pro«f» 
place;  and  by  a  very  flight  heat  takes  fire,  and  burns  fomruracs 
far  more,  vehemently  than  any  other  known  fubftance.  <Ung«r«us. 
Hence  k  is  neceffary  to  be  very  cautious  in  the  diftil- 
lation of  it;  for  if  the  receiver  lhonld  happen  to  break 
while  the  phofphorus  is  diftilling,  and  a  little  naming 
phofphorus  fall  upon  the  operator's  legs  or  hands,  it 
would  burn  its  way  to  the  boae  in  lefs  than  three  mi- 
nutes.  In  this  cafe,  according  to  Mr  Hellot,  nothing 
but  urine  will  Jlop  its  progrefs. 

Though  phofphorus  takes  fire  very  readily  by  itfelf, 
it  docs  not  iariame  at  all  by  grinding  it  with  other  in- 
flammable bodies,  as  camphor,  gun-powder,  or  efTen- 
tial  oils.  In  grinding  it  with  nitre,  fomc  luminous 
Halites  are  obferved  %  hut  the  mixture  never  burns,  un- 
lefs  the  quantity  of  phofphorus  be  large  in  proportion 
to  the  nitre :  rubbed  pretty  hard  on  a  piece  of  paper  or 
linen,  it  fets  them  on  fire  if  they  are  rough,  but  not  if 
they  are  fmooth.  It  fires  written  paper  more  readily 
than  fuch  as  is  white,  probably  from  the  former  ha- 
ving more  afpertties.  On  grinding  with  iron -filings, 
it  prefcntly  takes  fire.  0 

Oils  ground  with  phofphom*  appear,  like  Itfelf,  liquid 
luminous  in  a  temperately  wann  place  ;  and  tints  be-  phofp);©. 
conte  a  liquid  phofphorus,  which  may  be  rubbed  on 
the  hands,  fee.  without  danger.  Liquid  phofphorus 
is  commonly  prepared  by  grinding  a  little  of  the  fblid 
phofphorus  with  oil  of  cloves,  or  rubbing  it  firft  with 
camphor,  and  this  mixture  with  the  oil.  A  luminous 
amalgam,  as  it  is  called,  may  be  obtained,  by  digefting 
4  B  2  j  i  ni- 
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a  fcruple  of  foliJ  phofphorus  with  half  an  ounce  of  oil 
of  lavender,  anil,  when  the  phofphorus  begins  to  dif> 
folve  and  the  liquor  to  boil,  adding  a  drachm  of  pure 
quicklilver;  then  kilklyftaking  the  glafs  for  five  or  fix 
minutes  till  they  unke. 

Rectified  fpirit  of  wine,  digefted  on  phofphorus,  ex- 
tracts a  part  of  it,  fo  as  to  emit  luminous  halites  on  be- 
ing dropt  into  water.  It  is  computed  that  one  pan 
of  phofphorus  will  communicate  this  property  to 
600,000  parts  of  fpirit.  The  liquor  is  never  obicrved 
to  become  luminous  of  itfelf,  nor  in  any  other  circum- 
fuuee  excepi  that  abovemciuioncd.  By  digellion  for 
ft>tne  months,  the  undiflblved  phofpliorus  is  reduced  to 
a  tranfoarent  oil,  which  neither  emits  light  nor  con- 
cretes in  the  cold.  By  warning  with  water,  it  is  in 
tome  meafure revived ;  acquiring  a  thicker  confidence, 
and  becoming  again  luminous,  though  in  aids  degree 
than  at  fitft.  Daring  this  digeftion,  the  glafs  is  very 
apt  to  burft. 

Phofphorus  is  partially  difiblved  by  exp  relied  oils; 
and  totally,  oralmoftfo,  in  eflentia)  oils  and  ether. 
When  eflential  oils  are  faturated  with  it  by  heat,  a 
part  of  the  pliijfphows  feparates,  on  Handing  in  the 
cold,  in  acryftallize  form.  Concentrated  fpirit  of  fait 
has  no  aition  on  it.  In  diftillatiun,  the  fpirit  rifes 
n>ft,  and  the  phofphorus  after  it  unchanged.  Spirit 
of  nitre  diflolves  it,  and  the  duTolution  is  attended 
with  great  heat  and  copious  red  fumes ;  fo  that  great 
part  of  the  fpirit  diftils  without  the  application  of  any 
external  heat,  and  the  phofphorus  at  laft  takes  fire, 
explodes,  and  burfts  the  veflels.  Oil  of  vitriol  like- 
wife  diiiblvcs  phofphorus,  but  not  without  a  heat 
diffident  to  make  the  acid  diftil.  Thediftilled  liquor 
is  white,  thick,  and  turbid;  the  rcfidnum  is  a  whicilh 
tenacious  mats,  which  dcliquates,  but  not  totally,  in 
the  air.  Phofphorus  itfelf  >s  reiolved  into  an  acid  li- 
quor on  being  expofed  two  or  three  weeks  to  the  air, 
its  inflammable  principle  fecming  by  degrees  to  bedif- 
lipated. 

Phofphorus  has  been  reported  to  produce  extraordi- 
nary effects  in  die  refolotion  of  metallic  bodies  t  but 
from  the  experiments  that  have  been  made  with  this 
view,  it  does  not  appear  to  have  any  remarkable  ac- 
tion on  them  j  at  leaft  on  the  ureeious  ones,  gold  and 
filver,  for  the  rcfolution  or  fubtilization  of  which  it  lias 
been  chiefly  recommended.  The  following  experi- 
ments were  made  by  Mr  Margraaf. 

1.  A  fcruplc  of  filings  of  gold  were  digefted  with 
a  drachm  of  phofphorus  for  a  month,  ami  then" com- 
mitted to  diAillation.  Pa/t  of  the  phofphorus  arofe, 
and  part  remained  above  the  gold,  in  appearance  re> 
fembling  glafs  t  this  grew  moid  on  the  admiffion  of 
air,  and  diflblved  in  water,  leaving  the  gold  analtcred. 
Hali  a  drachm  of  fine  filver,  precipitated  by  copper, 
being  digefted  with  a  drachm  of  phofphorus  for  three 
hours,  and  the  fire  then  increased  to  diflJIiation, 
grcateft  part  of  the  phofphorus  arufc  pure,  and  the  fil- 
ver remained  unchanged  Copper  fil  i  tgs  being  treat- 
ed iu  the  lame  manner,  and  with  the  fame  quantity  of 
phofphorus,  the  phofphorus  fuhliinrd  as  before  ;  but 
the  remaining  copper  was  found  to  have  loft  its  metal- 
lic brishtnefs,  ana  to  take  fire  on  the  contact  of  flame. 
Iron  filings  fufFcred  no  change.  Tin  filings  run  into 
granules,  which  appeared  to  be  pertecT;  tin.  Filings 
of  lead  did  the  lame.  Thcrcd  calx  of jnercury^  called 
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frtclfkate  per  ft ,  treated  in  the  fame  manner,  waste-  Solphgr. 

tally  converted  iuto  running  quickfilver.    3.  Regit-    — * 

lus  of  antimony  fuffered  no  change  iilelf,  but  occafion- 

cd  a  cliangc  in  the  confiftence  of  the  phofphorus  j 

which,  after  being  diftilled  from  this  fcmimetal,  refu- 

fed  to  congeal,  and  continued,  under  water,  duid  like 

oil-olive.   With  bifinuth  there  was  no  alteration.  A 

drachm  of  phofphorus  being  diftilled  and  cobobatcd 

with  an  equal  quantity  of  zinc,  greotcft  part  of  the 

zinc  fuhluucd  in  form  of  very  light  pointed  dowers  of 

a  reddiih -yellow  colour:  thefe  flowers,  injected  into 

a  red  hot  crucible,  took  fire,  and  run  into  a  glafs  re- 

fembling  that  of  borax.  White  arfenic,  fublimed  with 

phofphorus,  arofe  along  with  it  in  form  of  a  mixed  red 

fublimatc.    Sulphur  readily  uuites  with  phofphorus 

into  a  mats  which  fincUs  like  htparfulphurh.  This 

does  not  eauly  take  fire  or.  being  rubbed ;  bat  expofed 

to  a  moderate  dry  heat,  it  names  violently,  and  emus  a 

Arong  fulphureous  fume.    if  phofphorus  is  burnt  in  an 

open  velTel,  a  quantity  of  acicf  remains  behind  $  and  if 

a  glafs  bell  is  held  over  it,  an  acid  likewife  fubUmes 

in  the  form  of  white  flowers.  Jata 

3.  Mr  Canton')  phofphtrui.    This  is  a  compofitiott  Mr  Cu- 
of  quicklime  and  common  fulphur.    The  receipt  for  ton's  phof- 
making  it  is  as  follows.    "  Calcine  fome  common  oy-  PI,orus' 
fter-Jhells,  by  keeping  them  in  a  good  coal-lire  for  half 

an  hour ;  let  the  pureft  part  of  the  calx  be  pulverized 
and  lifted.  Mix  with  three  parts  of  this  powder  one 
part  of  flowers  of  fulphur.  Let  this  mixture  be  ram- 
med into  a  crucible  of  about  an  inch  and  a  half  in  • 
depth  till  it  be  almoftfull;  and  let  it  be  placed  in 
the  middle  of  the  fire,  where  it  muft  be  kept  red  hot 
for  an  hour  at  leaft,  and  then  fet  by  to  cool :  when 
cold,  turn  it  out  of  the  crucible;  and  cutting  or 
breaking  it  to  pieces,  fcrapc  off^  upon  trial,  the 
brighter  parts  ;  which,  if  good  phofphorus,  will  be  a 
white  powder.  This  kind  of  phofphorus  mines  on  be- 
ing expofed  to  the  light  of  the  fun,  or  on  receiving  an 
electrical  ftroke.  T  m 

4,  Pkofphorvs  »f  Htmherg.    This  fubAance,  which  Homberg't 
has  the  lingular  propeny  of  kindling  fpontaneoufly  phofphorut 
when  expofed  to  die  air,  was  accidentally  difcovered  or  rTr°- 
by  Mr  Romberg,  as  he  was  endeavouring  to  di'Ail  a  P,,or,<5- 
clear  flavourlefs  oil  from  human  excrements.  Having 

mixed  the  excrement  with  alum,  and  diftilled  over  as 
much  as  he  could  with  a  red  heat,  he  was  much  fur- 
pri fed  a:  feeing  the  matters  left  in  the  retort  take  fire 
upon  being  expofed  to  the  air,  fome  days  after  the  di- 
Aillation was  over.  This  induced  him  to  repeat  the 
operation,  in  which  he  met  with  the  famefucced;  and 
he  then  publilhed  a  procefs,  wherein  he  recommended 
alum  and  human  excrement  for  the  preparation  of  the 
phofphorus.  Since  his  time,  however,  the  procefs  has 
been  much  improved ;  and  it  is  difcovered,  that  alinofi 
every  vitriolic  felt  may  be  fubftitutcd  for  the  alum,  and 
moA  other  inflammable  fu  b  fi  uttces  for  the  excrement; 
but  though  alum  is  not  abfolurcly  neceffaiy  for  the 
fuccefs,  it  is  one  of  the  vitriolic  falts  that  fncceed  be  A. 
The  following  procefs  is  recommended  in  the  Chemi- 
cal Dictionary.  K,  :fi 
Let  three  parts  of  alum  and  one  of  fugar  he  mixed  iku  me- 
togcther.  This  mixture  muft  be  dried  in  an  iron  Jho-  tliod  of 
vel,  over  a  moderate  fire,  till  it  be  almoft  rcdnrcd  to  prep"""!- 
a  blackilb  powder  or  coal ;  during  which  time  it  mnft 
be  ftirred  with  an  iron  fpatula.  Any  large  maflcs  muft 

be 
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Gnlpbw  be  bruifcd  into  powder  j  and  then  iiinnft  be  put  into 
' — « — '  a  g\?£$  matrafs,  the  mouth  of  which  is  rather  ftrait 
than  wide,  and  fevenor  eight  inches  long.  This  ina- 
trab  i»  to  be  placed  ia  a.  crucible,  or  other  earthen  vef- 
fcl,  large  enough  to  contain  the  belly  of  the  maurafs, 
with  about  a.  fpacc  equal  to  thai  of  a  finger  all  round 
it.   This  fpace  is  to  be  filled  with  fend,  fo  that  the 
matrafs  (hall  not  tonch  the  earthen  veflel.   The  appa- 
ratus is  then  to  be  put  into  a  furnace,  and  the  whole 
to  be  made  red  hot.   The  fire  muft  be  applied  gra- 
dually, that  any  oily  or  fuliginous  matter  may  be  ex- 
pelled 5  after  which,  when  the  matrafs  is  made  red 
hot,  fulphureons  vapours  exhale  t  this  degree  of  heat 
is  to  be  continued  till  a  truly  tiilphureous  flame,  which 
appears  at  the  end  of  the  operation,  has  been  fetn  near- 
ly a  quarter  of  an  hour :  the  fire  is  then  to  be  exuu* 
guiihed,  and  the  matrafs  left  to  cool,  without  taking 
u  out  of  the  crucible ;  when  it  ceafes  to  be  red  hot,  it 
mult  be  flopped  with  a  cork.   Before  the  matrafs  is 
perfectly  cold,  it  mull  be  taken  out  of  the  crucible, 
and  the  powder  it  contains  poured  as  quickly  as  pof. 
hblc  into  a  very  dry  glafs  phial,  with  a  glafs  fb  pper. 
If  we  would  prcfervc  this  pbofphorns  a  long  time,  the 
bottle  containing  it  mull  be  opened  as  feldom  as  pof- 
fible.    Sometimes  it  kindles  while  it  is  pouring  into 
the  glafs  pbiaU  bat  it  may  be  then  extingoilhed  by 
doling  the  phial  cxpeditioafly.    A  (mail  quantity  of 
this  pyrophorus  laid  on  paper,  and  expofed  to  the 
air,  immediately  takes  tire,  becomes  red  like  burning 
coals,  and  emits  a  rtroiig  fjlphureous  vapour  greatly 


matter  reduced  tofncha  ftate  of  extreme  diynef*.  _  By 
thefe  operations  it  gives  out  the  latent  heat  contained 
ia  it,  and  this  produces  the  accenfion  in  queftion. 

\  2.  AiiDiKT  Spirits* 

See  Fermentation  andDisTiLiATiost. 

§  3.  Oils. 
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t.  SffentinJ  O'ih,    Thofe  oils  are called  t'J.  ntif.l  which  rffcr.tiil 
have  evidently  the  fmell  of  the  vegetable  from  which  oil*, 
they  are  drawn.   For  the  mcchod  of  procuring  them, 
fee  Distillation.   Theyarediftiuguiihed  from  all 
others  by  their  fuperior  volatility,  which  is  fo  great  as 
to  caufe  them  rife  with  the  heat  of  loilin  g  water.  All 
thefe  have  a  ftrong  aromatic  fmell,  and  an  acrid,  can- 
ftic  tafte ;  in  which  refpe&  alfo  they  differ  f rom  other  ua9 
oils.   This  tafte  is  thought  to  proceed  from  a  copious  s0ppif<d 
and  dift  11  gaged  acid,  with  which  they  are  all  pene-  <a«fc  of 
trated.   The  prefence  of  this  difengaged  acid  in  eflen-  their  tafie. 
tial  oils,  appears  from  the  iiuprrihon  they  make  upon 
the  corks  0/ bottles  in  which  they  are  kept.  Thefe 
corks  are  always  flaked  of  a  yellow  colour,  and  a  little 
corroded,  nearly  as  they  arc  by  nitrons  acid.  The  va- 
pour of  thefe  oils  alfo  reddens  blue  paper,  and  converts 
alkalies  into  neutral  Alts.  1411 

This  acid  is  likewife  fuppofedtohe  the  caufc  of  their  oMwii  fo- 
foldbility  in  Ipirit  of  wine.   They  .ire  not  all  equally  li.lality  5i» 
foluble  in  this  menftruum,  becaufe  they  do  not  all  con-  of 
refembUneW  whicVarifes  mi  decomposing  liver  of  tain  an  equal  quantity  of  acid.   As  this  acid  is  much*"  ^ 
fnlnhnr  difengaircd,  thev  lofe  a  great  deal  of  it  by  repeated  di- 

 -«-—<-   Aillatwns,  and  thcreforfthey  become lefsand  lefsfo- 

hible  on  being  frequently  diltilled.  By  evaporation 
they  lofe  their moft  volatile  and  thin  parr,  in  which 
the  fpecific  fmell  of  the  vegetable  from  which  they 
arc  extracted  refides  ;  by  which  lofs  they  become 
thick,  and  acquire  the  fmell  and  continence  of  turpen- 
tine, and  even  of  refins.  In  this  ftate  they  are  no 

and,  if 
oil 
getable 


It  has  been  generally  alleged,  that  the  common 
black  phofphorus  is  impaired  by  being  expofed  to  the 
light ;  but  Mr  Cavallo  has  difcovered  the  fallacy  of  this 
fuppofition  by  the  following  experiment.  Some  por- 
tions of  the  fame  pyrophorus  were  inclofcd  in  three 
glafs  tubes,  and  immediately  fealed  up  hermetically. 
On  the  22th  of  May  1779,  two  °f  l^em  wnrc  ™' 


Iat8 

Caufs  of 
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fun. 


lituation  they  were  left  for  more  than  a  year*  after 
which  out  ot"  thofe  that  had  been  kept  out  of  the 
window  was  broke,  along  with  that  which  had  bc<  11 
kept  in  the  dark,  in  the  prefence  of  Mr  Kirwan;  when 
the  pyrophorus  fecmed  to  be  equally  good  in  each 
tube,  taking  lire  in  about  half  a  minute  after  it  was 
taken  out  of  the  tubes,  and  expofed  to  the  air  on  a 
piece  of  paper.  . 

There  are  many  ditrcrent  kinds  of  pymphon  :  lome 
of  the  moft  remarkable  of  which  are  defcribed  under 
the  article  Pybopborus.  Many  theories  have  been 
invented  to  folve  the  phenomenon  of  their  accenfion  on 
the  contact  of  ah'.  This  has  been  thought  owing  10 
the  converiion  of  the  earth  of  alum  into  lime,  or  to  a 
remainder  of  the  vitriolic  acid  attracting  moifture  from 
the  atmofphcre  5  but  the  formation  of  pyrophorus 
without  either  alum  or  vitriolic  acid,  Ihowe  that  nei- 
ther of  thefe  opinions  can  be  juft.  It  is  more  probable, 
therefore,  that,  the  heat  is  occaConcd  by  the  total  dif- 
fipationof  that  aqneous  part  which  is  cflential  to  the 
confutation  of  terreftrisd  fubftances.  In  cemfequence 
of  this,  the  water  contained  in  the  atmofphcre  is  not 

inly  attracted  with  avidity,  but  decompounded  by  the,  ftalli»d;  diflblves  copper,  iron,bifmuth,arfenic^r,d 


whence  they  were  extracted,  but  is  entirely  cmpyreu- 
matic,  andumilarto  thofe  oils  procured  by  diililling 
vegetable  or  animal  fubftances  with  a  flrong  tire.  See 

Distillation.  **** 

To  the  clafs  of  effensial  oils,  the  volatile  concrete  Camj tor- 
called  camphor  feems  moft  properly  to  belong.  ^  With 
them  it  agrees  in  ics  properties  of  inflammability,  fo- 
hibtlity  In  fphit  qf  wine,  and  a  ftrong  aromatic  fa- 
vour. The  only  differences  between  them  are,  that 
camphor  is  always  in  afolid  ftate,  and  is  incapable  of 
decompofttion  by  any  number  of  fhblimaiions.  14*3 

It  has,  however,  been  found  pouible  to  decompofc 
it  bydiftfflatiwtwiih  certain  additions.   By  diftilliug  ^$J£' 
>  along  with  bole,  we  obtain  a  fluid  ha-  ^ole 


it  feveral  times  i 

ving  the  properties  of  an  eflentialoil,  foluble  ra  water, 
andleparatingaj;ain  or.  the  ihe  addition  offpsritof  w  ine.  1414 
On  dirtilling  it  ci£ht  times  with  dcphlogiflicate*  ni-  w| £J\^.; 
trous  acid,  we  obtain  a  fall  having  the  form  of  a  j>a-  *  fi&tM 
rallelopiped,  of  an  acid  and  bitter  tafte,  and  changing  ^ 
of  violets  and  tuvnfole  red.   This  kas  the 


I  [if  milt 


properties  of  a  true  acid  ;  combines  with  fixed  and  vo- 
latile alkalies  into  neutral  falts  capable  of  Wing  cry- 
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Oils.     cobalt.    With  magneto  it  forms  regular  cryilals,  if. 

v  «  '  fomc  mcafurc  rcfcmblir.g  bafakes.    It  is  diftingLiiftteJ 

from  the  acid  of  fugar  by  noc  precipitating  lime  from 
its  folutioo  in  marine  acid,  and  by  forming  with  mag- 
nefia  a  white  powder  folublc  in  water. 

According  to  Neumann,  all  the  camphor  made  ufe 
of  is  the  produce  of  two  fpeeies  of  trees  $  the  one 
grow  ing  in  Sumatra  and  Borneo,  the  other  in  Japan. 
Of  thele,  the  Japan  kind  is  the  only  one  brought  into 
Europe.  The  tree  is  about  the  Jizeof  a  large  lime, 
the  dowers  white,  and  the f rait  a  final!  red  berry.  All 
parts  of  the  tree  are  impregnated  with  camphor  t  but 
the  roots  contain  moft,  and  therefore  are  chiefly  made 
ufe  of  for  the  preparation  of  this  conmmdiry:  though, 
in  want  of  them,  the  wood  and  leaves  are  fometimes 
mixed. 

The  camphor  is  extracted  by  diftillation  with  water 
in  large  iron  pots  filled  with  earthen  heads  Huffed  with 
ftraw ;  grencft  part  of  the  camphor  concretes  among 
the  ftraw,  but  panes  down  into  the  receiver  among 
the  water.  In  thisftare  it  is  found  in  final]  bits  like 
gray  lalr-pctre,  or  common  bay-falt;  and  requires  to 
be  purified  either  by  a  fecond  fjblimation,  orbyditfo- 
lotton  ittipirit  of  wine,  filtration,  and  cxlkcatiou.  If 
theferft  method  is  followed,  there  will  be  fomc  diffi- 
culty in  giving  ic  the  form  of  a  perfect  tranfparent 
cake.  A  difficulty  of  this  kind  indeed  always  occurs 
in  fublimationt j  and  the  only  way  is  to  keep  the  upper 
part  of  the  glafs  to  fnch  a  degree  of  heat  as  may  keep 
the  foblimate  in  a  half-incited  ftatc.  Dr  Lewis  re- 
commends the  depuration  of  camphor  by  fpirit  of 
wincj  and  then  melting  it  into  a  cake  in  the  bottom  of 
aglals. 

Camphor  poffeffes  confidcrable  antifceptic  virtues; 
and  is  a  good  diaphoretic,  without  hcatiug  the  eotifli- 
tutiott ;  with  which  intention  it  is  often  ufed  in  medi- 
cine. It  islikrwifc  employed  in  fire-works  and  feve- 
ral  other  arts,  particularly  in  making  varuifhes.  See 
Vaknish. 

SolublYin  1 f»bftai:ce  dilTolves  eaiily  and  plentifully  in  vi- 
ardcDtfpt-  nous  fpirits  and  in  oils  j  four  ounces  of  fpirit  of  wine 
rm  and  oil.  will  diflolve  three  of  camphor.  On  dillilling  the  mix- 
tore,  the  fjurit  rifes  firft,  very  little  camphor  coming 
over  with  it.  This  Ihows  that  camphor,  however 
volatile  it  may  feem  by  its  finell,  is  very  far  from  ha- 
ving the  volatility  of  erher,  and  consequently  is  irttpro- 
1416  pci  ly  clalTcd  with  fubftances  of  that  kind. 
Xmprreu-  3.  Empyrtuwath  Oil:.  Under  this  name  are  com- 
maticoih.  prehended  all  thole  oils,  from  whatever  fubftancc  ob- 
taincd,  which  require  a  greater  heat  for  their  diftil- 
lation thai!  that  of  boiling  water.  Thefe  are  partial- 
ly folublc  in  fpirit  of  wine,  and  becomes  more  and  more 
fo  by  repeated  dillillations.  The  empyrenmatic  oils 
obtaiitea  from  animal  fubftances  areatfirft  more  fetid 
than  thefe  procured  from  vegetables  t  bat  by  repeated 
dillillations,  they  become  exceedingly  attenuated  and 
volatile,  becoming  ahnofl  as  white,  thin,  and  vola- 
tile, as  ether.  They  then  acquire  a  property  ofaeliug 
upon  the  brain  and  nervous  fy  Item,  and  of  allaying  its 
irregular  movements,  which  is  common  to  them  with 
all  other  inflammable  matters  when  highly  attenuated 
and  very  volatile  {  but  this  kind  of  oil  is  particularly 
recommended  in  epileptic  and  convulfivc  affections. 
It  is  given  from  4  to  to  or  1 1  drops ;  bnt,  though 
prepared  witii  the  utmoft  care,  it  is  very  fufceptible  of 


loling  its  whitcnefs,  and  even  its  thinnefs,  by  a  fliort  Oib. 
cxpoairc  10 air;  which  proceeds  from  the  almoft  in-  '  "  ' 
ftsutancous  evaporation  of  its  more  thin  and  volatile 
parts,  and  from  the  property  which  the  lefs  volatile 
remainder  has  ot  acquiring  colour.  To  avoid  this  in- 
convenience, it  mull  be  put,  as  foon  as  it  is  made,  into 
very  clean  glafs  bottles  wiih  glafs  Hoppers,  and  ex- 

poicd  to  tlic  air  as  little  as  pofnble.  j^jj 

The  moft  important  obtcrviuions  concerning  thcHnwreeU. 
method  of  making  the  pure  animal  oils  are,  nrft  to 
change  the  veifcl  at  each  diftillation,  or  at  leaft  to 
make  them  perfectly  clean  ;  for  a  very  finall  quantity 
of  the  thicker  and  lefs  volatile  oart  is  fuAcient  to  fpoil 
a  large  quantity  of  that  which  is  more  rectified.  In 
the  fecond  place,  Mr  Bcauine*  has  obfervcd,  that  this 
operation  maybe  greatly  abridged,  by  taking  care  to 
receive  none  but  the  moll  volatile  part  in  each  diftil- 
lation, and  to  leave  a  large  rclidmini,  w  hich  is  to  be 
neglected,  and  only  the  more  volatile  part  to  be  fur* 
thcr  rectified.  By  this  method  a  confidcrable  quan- 
dry  of  fine  oil  may  be  obtained  at  three  or  four  dillil- 
lations, which  could  not  otheiwife  be  obtained  at  fifty 
or  fixty.  uti. 

3.  diumal  Fait.  Though  thefe  differ  considerably  Animal 
from  one  another  in  their  external  appearance,  and 
probably  in  their  medicinal  qualities,  they  afford,  on  a 
chemical  analylis,  products  limilar  in  quality,  and  dif- 
fering but  inconlidcrably  in  quantity.  They  all  yield 
a  larger  portion  of  oil,  and  no  volatile  fait;  in  which 
refpeft  they  differ  from  all  other  animal  fubftances. 
Two  ounces  of  hogs's  lard  yielded,  according  to  Ken- 
mann,  two  drachms  of  an  empyrenmatic  liquor,  and 
one  ounce  five  drachms  and  jo  grains  of  a  cle;:rbr©wn- 
colouredoil  of  a  volatile  fine]],  foraewhat  like  borfe- 
radiftu  The  caput  mortuum  was  of  a  fiiining  black  co- 
lour, and  weighed  ic  grains. 

Tallow  being  diftilTcd  in  the  fame  manner,  two  Tslluw. 
drachms  of  empyrenmatic  liquor  were  obtained  from 
two  ounces  of  it ;  of  a  clear  brown  oil,  fmcUmg  like 
horfc-radilh,  one  ounce  fix  drachms  and  11  grains. 
The  remaining  coal  was  of  a  mining  black  colour,  and 
weighed  18  grains.  A  particular  kind  of  acid  is  now 
fou  ud  to  be  contained  in  it.  S430 
The  marrow  of  bones  differs  a  little  from  fats,  M»m>w. 
when  chemically  examined.  Four  ounces  of  frclh 
marrow,  diftilled  in  the  ulual  manner,  gave  over  three 
drachms  and  a  fcrupleof*  liquor  which  fmelled  like 
tallow :  two  fcruples  and  an  half  of  liquor  which  had 
more  of  an  empyrenmatic  and  a  fburiih  fmcllt  two 
ounces  and  an  half  of  a  ycllowifli-brown,  butyraceous 
oil,  which  fmclted  like  horfc-radiih  ;  and  l:x  drachms 
and  an  half  of  ablackiih  brown  oil  of  the  fame  fmcll. 
The  caput  mortuum  weighed  four  fcruplcs. 

All  animal  fats,  when  perfectly  pure,  bum  totally 
away  without  leaving  any  feces,  juid  have  no  particu-  ,4JI 
larfmell.   Inthcftate  in  which  we  commonly  find  Rancid  oU> 


them,  however,  they  are  exceedi 


apt  to  turn  ran-  purified. 


did,  and  emit  a  moft  diiagreeable  and  noxious  fniell ; 
and  to  this  they  are  peculiarly  liable,  w  hen  long  kept 
in  a  gentle  degree  of  hear.  In  this  ftate,  too,  an  in  dan-  » 
luable  vapour  arifes  from  tbcm,  which  when  on  fire  is 
capable  of  producing  cxploiions.  Hence,  in  thofe 
works  where  large  bellows  arc  ufed,  they  have  been 
often  fiddenly  burft  by  the  inflammable  vapours  ari- 
fi»g  from  the  rancid  oil  employed  for  loft  ening  the 

leather 


Pra&ice. 

Rdin»and  leather.  The  expreffed  unctuous  oils  of  vegetables 
t'^iTatm.  are  fiibject  10  the  fame  changes;  bat  from  this  rand* 
'  dity  they  may  all  be  freed  molt  effectually,  by  the  Am- 

ple procefs  of  agitating  them  well  with  water:  which 
is  to  be  drawn  oft",  and  frclh  quantities  added,  till  it 
comes  off  at  laft  clear  and  infipia,  without  any  ill  fmell. 
The  proper  inftrument  for  performing  this  operation 
in  large  is  a  barrcl-charn,  having  in  it  four  rows  of 
narrow  iplit  deals,  from  the  centre  to  the  circumfe- 
rence, each  piece  fet  at  obiufe  angles  to  the  other,  in 
order  to  give  different  directions  to  the  oil  and  water 
as  the  churn  tnrns  round,  thereby  to  mix  thcrn  more 
intimately.  The  churn  is  to  be  fwiftly  turned  round 
for  a  few  minutes;  and  mull  then  be  left  at  reft,  till 
the  oil  and  water  have  folly  Separated ;  which  will  be 
iu  is  or  20  minutes,  more  or  Ids,  according  to  the 
iizc  of  the  churn.  When  this  water  is  drawn  off,  frefh 
water  is  to  be  put  in,  and  the  churn  again  turned 
round,  and  this  continued  till  the  oil  is  perfectly 
fweet.  If  the  oil  and  water  arc  allowed  to  Hand  to- 
gether for  fomc  days,  a  gelatinous  fubftance  is  found 
!ir;wcc.i  tlKUi,  which  h  r.,,r  vt-ry  e;iiY,\  citable  either 
with  oil  or  water.  Chalk,  quicklime,  and  alkaline 
faks,  are  found  alfo  capable  of  taking  off  the  rancidity 
from  oils  and  fats;  but  have  the  inconvenience  of  dc- 
ftroying  a  part  of  their  fubftauce. 

§  4-  JtestNS  aud  Balsams. 

Thf.se  arc  commonly  reckoned  to  be  compofed  of 
an  cllcntial  oil  thickened  by  an  acid  t  as  the  effential 
oils  themfelves  are  found  to  be  convertible  into  a  (i- 
milar  fubJlance,  by  the  exhalation  of  their  more  vola- 
tile parts.   True  refins  are  generally  tranfparent  in  a 
conlidcrable  degree,  foluble  in  fruit  of  wine,  and  pof- 
143a     feffed  of  a  conliderable  degree  of  flavour. 
Whcuce        Refins  are  originally  produced  by  infpiflating  the 
procured,    natural  juices  which  flow  from  inciiioas  made  in  the 
Items  of  growing  vegetables,  and  arc  in  that  flaie 
called  balfams.    The  balfams  may  be  confidcred  as  ef- 
fential  oils  thickened  by  lolitig  fomc  of  their  odorife- 
rous principle,  and  of  their  fincft  and  moft  volatile 
parts.  There  arc  fcveralkindsof  balfams,  which,  how 
ever,  differ  from  each  other  only  in  the  fmell  and  de- 
gree of  confidence ;  and  therefore  all  yield  limilar 
products  on  diftillation.    An  analylis  of  turpentine 
therefore  will  be  fuificient  as  an  example  of  the  analy- 
1433     fi*  and  natural  properties  of  all  the  reft. 
Turpentine     The  true  turpentiuc-trce  is  found  in  Spain  and  the 
d*0,        fonthern  parts  of  Prance,  as  well  as  in  the  iliaud  of 
Chio  and  in  the  Indies,    It  is  a  middling-fired  ever* 
green-tree,  with  leaves  like  thofe  of  the  bay,  bearing 
purplifh,  imperfect  flowers ;  and  on  fcparate  pedicles 
hard  mtftnons  berries  like  thofe  of  juniper.  It  is  ex- 
tremely reCnons;  and  u&lefs  the  refiuis  discharged, 
decays,  produces  fungous  cxcrcfcenccs,  fwells,  bnrfts, 
and  dies  ;  the  prevention  of  wliich  coniills  wholly  in 
plentiful  bleeding,  both  in  the  trunk  and  branches. 
The  juice  is  the  CAvor  Cyprus  turpentine  of  the  fhops. 
This  fort  is  quite  of  a  thick  confluence,  of  a  grcenifh 
white  colour,  clear  and  iranfparent,  and  of  Scarcely 
14J4    anv  ta^e  0F  fmell. 

Venice.  The  kind  now  called  Vtnict  turpentine,  is  no  other 
than  a  mixture  of  eight  parts  of  common  yellow  or 
black  rofin  with  five  parts  of  oil  of  turpentine.  What 
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was  originally  Venice,  turpentine  is  now  unknown.  Refins  and 
Neumann  relates,  that  the  Venice  turpentine  fold  in  J 
bis  country  was  no  other  than  that  prepared  from  the  " 
larix  tree,  which  grows  plentifully  in  fonte  parts  of 
France,  as  alfo  in  Anuria,  Tyrol,  Italy,  Spain,  6cc. 
Of  this  there  are  two  kinds ;  the  young  trees  yielding 
a  t  bin  limpid  juice,  refcmbling  halfam  of  copaiba ;  the 
older,  a  yellower  and  thicker  one.  u  -  - 

The  StraJLurg  turpentine  i&txxxaEtsAt  from  the  filver-  StrUburg. 
fir.  Dr  Lewis  takes  notice  that  fume  of  the  exotic 
firs  afford  balfams,  or  refins,  fupcrior  to  thofe  obtained 
from  the  native  European  ones ;  as  particularly  that 
called  balm  of  dieted  fir,  which  is  now  uainralizcd  to 
onr  own  climate.  A  large  quantity  of  an  eleganr  re- 
fmous  juice  may  be  collected  from  the  cones  of  this 
tree :  the  leaves  alfo,  when  rubbed,  emit  a  fragrant 
fmell;  and  yield,  with  rectified  fpirit,  au  agreeable  re- 
finous  extract.  1  •  >. 

The  common  turpentine  is  prepared  from  different  Common, 
fortsof  thepinc  ;  and  is  quite  thick,  white,  and  opaque. 
Even  this  1$  often  counterfeited  by  mixtures  of  rofin 
and  common  expreil'cd  oils.  I<37 

All  the  turpentines  yield  a  confiderable  proportion  Phinomr- 
of  efiential  oil.  From  fixreen  ounces  of  Venice  tur.  naradiail. 
pentinc,  Neumann  obtained,  by  diftillatton  with  wa-  to*00' 
ter,  four  ounces  and  three  drachms  of  oil.  The  lame 
quantity  diftilled,  without  addition,  in  the  heat  of  a 
water- in tii,  gave  but  two  ounces  and  an  half;  and 
from  the  rcfiduum  treated  with  water,  only  an  ounce 
could  be  obtained,  The  water  remaining  in  the  Mill 
is  found  to  have  imbibed  nothing  from  the  turpentine: 
on  the  contrary,  the  turpenchie  is  found  to  imbibe 
part  of  the  water ;  the  relidunm  and  the  oil  amount- 
ing to  a  full  ounce  on  the  pound  more  than  the  tur- 
pentine employed.  When  turpentine  is  diftilled  or 
boiled  with  water  rill  it  becomes  folid,  it  appears  ycl- 
losvifh  ;  when  the  procefs  is  further  continued,  of  a 
reddiih  brown  colour  :  in  the  firft  ftate,  it  is  called 
boiled  turpentine  ;  and  in  thelatter,  (.oiophmij ,  or  nfm. 

On  diftilling  fixteen  ounces  of  turpentine  in  a  re- 
tort with  an  open  fire,  increafed  by  degrees,  we  ob- 
tain firft  four  ounces  of  a  limpid  colourlefs  oil;  then 
two  ounces  and  two  drachms  of  a  yellowith  one ; 
four  ounces  and  three  drachms  of  a  thicker  yellow 
oil  j  and  two  ounces  and  one  drachm  of  a  dark  brown- 
ifh  red  empyreumaiic  oQ,  of  the  coafiftence  of  buifiun, 
and  commonly  called  ba/fa7u  of  turpentine,  1438 

The  limpid  eflential  oil  called  fpirit  of  turpentine,  is  Eficntiil 
exceedingly  difficult  of  folmion  in  fpirit  of  wine ;  tho'  °«*<iiffiefclt 
turpentine  itfclf  dilTolves  with  great  eafe.    One  part  of  folut'ou' 
of  the  oil  may  indeed  be  diffolved  in  feven  parts  of 
rectified  fpirit ;  but  on  ftanding  for  fome  time,  the 
greateft  part  of  the  oil  fubiides  to  the  bottom,  a  much 
greater  proportion  of  fpirit  being  requifite  to  keep  it 
diffolved.  ,w 

2.  Benzoin,  This  b  a  very  brittle  browniih  refill,  Benioia.. 
of  an  exceedingly  fragrant  fmell.  The  tree  which 
produces  benzoin  is  a  native  of  the  Eaft  Indies  ;  par- 
ticularly of  Siam  and  the  ifland  of  Sumatra.  It  is  ne- 
ver permitted  to  exceed  the  fixth  year ;  being,  after 
this  time,  unfit  for  producing  the  benzoin.  It  is  then 
cut  down,  and  iu  place  fnpplied  by  a  young  tree  raf- 
fed commonly  from  the  fruit.  One  tree  does  not 
yield  above  three  pounds  of  benzoin. 

A  tree  fuppofed  to  be  the  fame  with  that  which  af- 
fords 
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fords  benzoin  in  the  Eaft  Indies,  is  plcutiful  alfo  in 
Virgin*  jind  Carolina  s  from  whence  It  has  been 
brought  into  England,  where  it  grows  with  vigour  in 
i  he  open  ground.  The  hark  and  the  leaves  have  the 
fmcll  of  henziou  j  and  yield  with  rectified  fpirit  a  re- 
fin  of  the  fame  finell ;  but  no  rcfin  has  been  obferved 
to  idhe  from  it  naturally  in  England,  nor  has  any  ben- 
zoin been  collected  from  it  in  America. 

Heazoin  diuolvcs  totally  in  fpirit  of  wine  into  a 
blood-red  liquor,  leaving  only  the  impurities,  which 
commonly  amount  to  no  more  than  a  fcruple  on  an 
ounce.  To  water,  it  gives  out  a  portion  of  falinc  mat- 
ter of  a  peculiar  kiud,  volatile  and  futdimablc  in  the 
fire.   Sec  984  ftftg. 

The  principal  ufc  of  refins  is  in  the  making  of  lac- 
quel's, varniflies,  &c.   See  Varnish. 

J  5.  Bitumens. 

These  are  inflammable  mineral  bodies,  not  fulphu- 
reous,  or  only  cafually  impregnated  with  fulpluir. 
They  are  of  various  decrees  of  oonfiitency  ;  and  iecm, 
in  the  mineral  kingdom,  to  correfpond  with  the  oils 
and  refins  in  the  vegetable. 

Concerning  the  oiigin  of  bitumens,  chemifts  are  not 
at  all  agreed.  Some  chemical  writers,  particularly 
Mr  Macquer,  imagine  bienmens  to  be  no  other  than 
vegetable  refins  altered  in  a  peculiar  manner  by  the 
admixture  of  fome  of  the  mineral  acids  in  the  earth  ; 
but  Dr  Lewis  is  of  a  contrary  opinion,  for  the  follow- 
ing reafons. 

"  Mineral  bitumens  arc  very  different  in  their  qua- 
lities from  vegetable  refins ;  and, in  the  mineral  king- 

(ii::::,  v/lm.J  a  .jil  vi  ry  illlic:.''.:::!  1 :  l>:  a    v  l  i  ja  I ..  jI  l: 

oils.  The  mineral  oil  is  changed  by  mineral  acids  in- 
to a  fubdancc  greatly  rcfcmbling  bitumens ;  and  the 
vegetable  oils  are  changed  by  the  lame  acids  into  fub- 
ftances  greatly  refembling  the  natural  relins. 

**  From  bitumens  we  obtain,  by  diftillation,  the  mi- 
neral oil,  and  from  refins  the  vegetable  oil,  diftiuct  in 
their  qualities  as  at  firft.  Vegetable  oils  and  refins 
have  been  treated  with  all  the  known  mineral  acids  ; 
but  have  never  yielded  any  thing  fimilar  to  the  mine- 
ral bitumens.  It  feeins,  therefore,  as  if  tlie  oily  pro- 
ducts of  the  two  kingdoms  were  clfcntially  and  fpc- 
cihcally  different.  The  laws  of  chemical  inquiries  ai 
lcaft  demand,  that  we  do  not  look  npon  them  any 
otherwife,  till  ware  able  to  produce  from  oncafub- 
ftance  fimilar  to  the  other.  Whcu  this  fhall  be  done, 
and  not  before,  the  prrfuuipiion  that  nature  effeds  the 
fame  changes  in  the  bowels  of  the  earth,  will  be  of 
fome  weight." 

There  is  a  perfectly  fluid,  thin  bitumen,  or  mine- 
ral oil,  called  naphtha,  clear  and  colonrlefs  as  cry  Hal  ; 
of  a  ftrong  finell ;  extremely  fiibtile ;  to  light  as  to  fwim 
on  all  known  liquors,  ether  perhaps  excepted  :  fp read- 
ing to  a  vaft  fnrfacc  on  water,  and  exhibiting  rain- 
bow colours;  highly  inflammable :  formerly  made  nfc 
of  in  the  composition  of  the  fuppofed  inextinguifhable 
greek  fire. 

Next  to  this  in  confluence  is  the  c/eata pefra,  or  Pe- 
trtiein/i ;  which  is  grout  r  and  thicker  than  naphtha, 
ofa  yelluwilh,  reddith,  or  brownifh  colour  5  but  very 
light,  fo  as  to  fivim  even  on  fpirit  of  wine.  By  di- 
stillation, the  petroleum  becomes  thinner,  and  more 
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fubtilc,  agrofs  matter  being  left  behind  ;  it  docs  not,  fcitumen*. 
however,  eafilv  arile,  nor  does  ir  totally  lofc  its  colour  ' —  »  ' 
by  this  procels,  without  particular  managements  or 
additions. 

Both  naphtha  and  petroleum  are  found  plentifully 
in  fome  parts  of  Pciiia,  trickling  through  rocks  or 
fwiminitig  on  thefurfaccof  waters.  Kcmpfer  gives 
an  account  of  two  fprings  near  Baku;  one  affording 
naphtha,  which  it  receives  in  drops  from  fubtcrrane- 
ons  veins;  the  other,  a  black  iih  and  inure  iciid  pe- 
troleum, whkh  comes  from  Mount  Caucafas.  '1  he 
ujplitha  is  collected  for  making  varnilhcs  j  the  petro- 
leum is  collected  in  pits,  and  ftnt  to  differeut  places  for 
lamps  and  torches. 

Native  pctroka  are  likewife  found  in  many  diffe- 
rent places,  but  arc  not  to  bo  had  in  die  (hops  j  what 
is  ibid  there  for  petroleum,  being  generally  oil  of  tor* 
pent  in  c  coloured  wiih  alkanet  root.  The  true  naph- 
tha is  recommended  agnnll  diforJers  of  the  nerves, 
pains,  cramps,  and  contractions  of  the  limbs,  &c.  but 
genuine  naphtha  is  rarely  or  never  brought  to  this 
country. 

There  are  ibine  bitumens,  fiich  as  amber,  amber- 
gris, pit-coal,  and  jet,  perfectly  folid;  Others,  fnch  as 
tlarbadocs  tar,  of  .1  middle  confiftence  between  fluid 
and  folid.  Turf  and  peat  are  likewife  thought  to  be- 
long to  this  clni's.  u<< 

I.  stntbtr.  This  fubflance  melts,  and  barns  in  the  Amber, 
fire,  emitting  a  ftrong  peculiar  fmell.  Diflilled  in  a 
ftrong  heat,  it  yields  a  phlegm,  an  oil, and  a  particu- 
lar fpecies  of  acidfslt.  The  diftillation  is  performed 
in  earthen  or  glafs  retorts,  frequently  with  the  addi- 
tion of  fand,  fca-falt,  coals,  &c.  winch  may  break  the 
tenacity  of  the  melted  niafs,  fo  as  to  keep  it  from 
fwelling  up,  which  it  is  apt  »  do  by  itfelf.  Thefe 
additions,  however,  make  a  perceptible  difference  in 
the  produce  of  the  diftillation  :  with  fome  the  fait 
proves  ycllowUti  and  dry  ;  with  others,  brownifh  or 
blackim,  and  unctuous  or  foft  like  an  extract:  with 
fome,  the  oil  is  throughout  of  a  dark  brown  colour; 
with  Others,  it  Proves  externally  green  or  greenifh  s 

v.'i-k  '•!:>;.•::  A  in  ]\in:i\;lar,  it  y,   if  a  r  n  c  grr.  <::}. 

The  quantity  of  oil  and  phlegm  is  greateft  when  coals 

are  ufed,  and  that  of  fait  w  hen  fea  fait  is  ufed.  1445 

The  inoft  advantageous  method  of  diftilling  amber,  Moft  ad- 
however,  is  without  any  addition  ;  and  this  is  the  me-  vantage- 
thod  ufed  in  Pruflia,  where  the  greateft  quantities  of  ^y.iim 
fait  and  oil  of  amber  are  made.   At  firft  a  jphlcgma-  *  ;'h„ut 
tic  liquor  diftiUi  then  aflnid  oil ;  afterwards  one  that  addition, 
is  thick  and  more  ponderous  ;  and  laft  of  all,  an  oil 
flill  more  ponderous  along  with  the  (alt.  In  order  to 
collect  the  fait  more  perfectly,  the  receiver  is  fre- 
quently changed  ;  and  the  phlegm,  and  light  oil,  which 
arifc  at  firft,  are  kept  by  themfdves.    The  fait  is  pu- 
rified, by  being  kept  fome  time  on   bibulous  paper, 
which  abforbs  a  part  of  the  oil  :  and  changing  the  pa- 
per as  long  as  it  receives  any  oily  (tain.    For  the  fur- 
ther depuration  as  well  as  the  nature  of  this  fait,  fee 
Spccinom.  m4 

a,  Ambergris.  This  concrete,  which  is  only  ufed  Ambor- 
as  a  perfume,  yields,  on  diftillation,  products  of  a  gm. 
fimilar  nature  to  that  of  amber,  excepting  that  the 
volatile  fait  is  in  much  lefs  quantity.   See  Am  he  r- 

6  MS.  1447 
3.   P'rt'coal.  See  the  articles  Coal  and  Lithah- Pfo-cwd. 
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T  H  R  Ax.  This  fubftance  yields  by  diflillation,  ac- 
'  cording  to  the  trail  flator  of  the  Chemical  Dictio- 
nary, 1.  phlegm,  or  water ;  2.  a  very  acid  liquor ;  3. 
a  thin  oil,  like  naphtha;  4.  a  tbickeroil.refembling 
petroleum,  which  foils  to  the  bottom  of  the  former, 
and  which  rifes  with  a  violent  fire;  J.  an  acid,  con- 

means  a  piece  of  charred  coal,  or  cinder)  remains  in 
the  retort.  The  fluid  oil  obtained  frum  coals  is  faid  to 
be  exceedingly  inflammable,  fo  as  10  burn  upon  the  fiir- 
f'acc  of  water  JiKc  naphtha  itfclf. 

4.  PtMt.   There  are  very  confidcrable  differen- 
ces in  this  fubftance,  proceeding  probably  from  the 
admixture  of  different  minerals :  for  the  fubftance 
of  peat  is  plainly  of  vegetable  origin  1  whence  it  is 
found  to  anfwer  for  the  Tmclting  of  ores,  and  the  re- 
duction of  metallic  cakes,  nearly  in  the  fame  manner 
as  coals  of  wood.    Some  forts  yield,  in  burning,  a  very 
difagrccable  fmell,  which  extends  to  a  great  diflancc  ; 
whilfl  others  are  inoffenfive.    Some  burn  into  grey 
or  white,  and  others  into  red,  ferruginous  aflics.  The 
allies  yield,  on  elixation,  a  fmall  quantity  of  alkaline, 
1449     and  fomc  neutral  falts. 
Phenonie-     The  fmokc  of  peat  does  not  prefcrve  or  harden 
na.ondiftil-ftefjj  like  that  of  wood  ;  and  the  foot  into  which  it 
latioa.       condenfes  is  more  apt  to  liquefy  in  moift  weather.  On 
diftilling  peat  in  clofe  veilels,  there  arifesa  clear  in. 
lipid  phlegm  ;  an  acid  liquor,  which  is  iucceeded  by  an 
alkaline  one;  and  a  dark-coloured  oil.    The  oil  has  a 
very  pungent  taftc,  and  an  empyreumatic  fmell  ;  lefs 
fetid  than  that  of  animal  fubftances,  but  more  fo  than 
that  of  mineral  bitumens.   It  congeals,  in  the  cold, 
into  a  pitchy  mafs,  which  liquefies  in  a  fmall  heat  *  it 
readily  catches  fire  from  a  candle ;  but  burns  left  vehe- 
mently than  other  oils,  and  immediately  goes  out  up- 
on removing  the  external  flame.    It  diilolves  almoft 
totally  in  rectified  fpirit  of  wine,  into  a  dark,  hrowuifli- 
red  liquor. 

\  6.    C  HAkcOAL. 

I4JO 

Difference*     This  is  the  form  to  which  all  inflammable  matters 
between     are  reducible,  by  being  fubjeeied  to  the  moft  vehc- 
ihc  co»ltof  meat  action  of  fire  in  clofe  veilels  ;  but  though  all  the 
^m*"1"    coals  are  nearly  fnuilar  to  one  another  in  appearance, 
ubflancea.  tnerc  jg  neverdneitf,  a  very  conliderable  difference 
among  them  as  to  their  qualities.    Thus  the  charcoal 
of  vegetables  parts  with  its  plilogifton  very  readily, 
and  is  ealily  reducible  to  white  aibes  :  charred  pit- 
coal,  or,  as  IT  is  commonly  called,  curl,  much  more 
difficultly  j  and  the  coals  of  bornt  animal  Jubilances, 
far  more  difficultly  than  either  of  the  two.    Mr  Mac- 
qner  acquaints  as,  that  the  coal  of  bullock's  blood 
parts  with  its  phlogifton  with  the  ntmoft  difficulty. 
He  kept  it  very  red,  in  a  mallow  crocible  furrounded 
with  charcoal,  for  fix  hour*  and  more,  flirring  it  con- 
ftantly  that  it  might  be  all  expofed  to  the  air,  without 
being  able  to  redace  it  to  white,  or  even  grey  allies. 
It  ftdl  remained  very  black,  and  full  of  phlogifton. 
The  coals  of  pure  oils,  or  concrete  oily  fubftances, 
and  foot,  which  is  a  kind  ot  coal  railed  during  the  in- 
flammation of  oils,  are  as  difficultly  burnt  as  animal 
coals.   Tbefe  coals  contain  very  little  faline  matter, 
and  their  aflies  furnifli  no  alkali.  Thcfe  coals,  which 
are  fo  difficultly  burnr,  are  alio  lefs  capable  of  inflaming 
with  nitre  than  others  more  combuiliblc ;  and  fomc  of 
Vol  IV. 
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them,  in  a  great  meafure,  refift  even  the  action  of  ni-  Vegetable 
treitfclf.  •ndani- 


Charcoal  is  the  moft  refra 


>ry  fubftance  in  nature ;  ™'1  fub 
no  inftance  having  been  kr.own  of  its  ever  being  1 
melted,  or  (bowing  the  leaf!  difpoiition  to  fulioit,  ei- 
ther  by  itfelf,  or  with  additions:  hence,  charcoal  is  Cfcjrwai 
found  to  be  the  moll  proper  fttpport  for  fuch  bodies  as  Frf«ftly 
arc  to  be  cxpofed  to  the  focus  of  a  large  burning  glafs.  ,c  or?' 
The  only  true  folvcnc  of  charcoal  is  ktpar  fnlpkurh. 
By  the  violent  heat  of  a  burning-glafs,  however,  it  is 
found  to  be  entirely  diffipable  into  inflammable  air, 
without  bavtngany  rcfiduum.  Sec  Aerology,  n"  129. 
and  Charcoal. 

The  different  fubftances  mixed  with  different  coals, 
render  fane  kinds  of  charcoal  much  left  fit  to  be  ufed 
in  reviving  metals  from  their  calces,  or  in  fmelting 
them  originally  from  their  ores.  The  coal s  of  vege- 
table fubfiances  are  found  to  anfwer  beftfor  this  pur- 
pofe.  See  Metallurgy. 

Sect.  V.  Vegetable  and  /tnimal  Subjiances. 

The  only  fubftances  afforded  by  vegetables  or  ani- 
mals, which  we  have  not  yet  examined,  arc-  the  muci- 
laginous, or  gnmmy  ;  and  the  colouring  parts  obtained 
byinfufion,  or  boiling  in  water;  and  the  calculous  con- 
cretions found  in  the  bodies  of  animals,  chiefly  in  the 
human  bladder.  The  colouring  matter  is  treated  of  under 
the  article  CowtR-Makiug,  to  which  werefer  s  and  in 
this  feclion  Jhall  only  contider  the  nature  of  the  others. 

$  1 .    Mucilage  or  Cum. 

The  mucilage  of  vegetables  is  a  clear  tranfparent  MucJage. 
fubftance,  which  has  little  or  no  taftc  or  fmell,  the 
eonliHence  of  which  is  thick,  ropy,  and  tenacious, 
when  united  with  a  certain  quantity  of  fupera- 
bundant  Water.  It  is  entirely  and  intimately  fallible  in 
water,  and  contains  no  difengnged  acid  or  alkali. 

When  mucilage  is  diublvcd  in  a  large  quantity  of 
water,  it  does  not  fenfibly  alter  the  confiftence  of  the 
liquor :  but,  by  evaporation,  the  water  grows  more 
and  more  thick;  and,  at  laft,  the  matter  acquires  the 
confiftence  of  gum  arable,  or  glue  1  and  this  without 
lofmg  its  transparency,  provided  a  heat  not  exceed* 
ing  that  of  bailing  water  has  been  ufed.  1455 

Gums,  and  frlid  mucilages,  when  well  dried  and  PHcetmw- 
very  hard,  are  not  ii^uetieo  in  the  fire  likerelins,  but  n»  »ndi- 
fwell,  and  emit  many  fumes  $  which  are,  at  ftrft,  wa-  •ilhaion/ 
tery :  then  oily,  fuliginous,  and  acrid.  Diftilled 
in  clofe  veffels,  an  aqoeo.15  acid  liquor  comes  over 
along  with  an  empyreumatic  oil,  as  from  other  vege- 
table fubftances  j  a  confidcrable  quantity  of  coal  re- 
mains, which  burns  to  allies  with  difficulty. 

Mocitagcs  aud  gums  are  not  foluble  either  by  oils, 
fpirit  of  wine,  alkalies,  or  acids,  except  in  jo  far  as 
they  diflblvc  in  thefe  liquors  by  means  of  the  water 
in  which  the  alkali  or  acid  arc  diffolved.  They  are, 
however,  the  moft  effectual  means  of  uniting  oil  with 
water.  Three  parts,  of  mucilage,  poured  upon  one 
part  of  oil,  will  incorporate  with  it  by  trituration  or 
agitation  ;  and  the  compound  will  be  foluble  in  water. 
Vegetable  gums  are  ufed  in  medicine,  as  well  as  the 
mechanic  arts ;  but  the  particular  ui'es  10  which  each 
of  them  is  applicable,  will  be  mentioned  under  the 
name  of  each  particular  gum. 
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The  mucilageobtained  from  animal  fubflauces,when 
not  too  thick,  is  called  je/fy,  or  gelatinous  nutter  ;  when 
further  infpiilkted,  the  matter  bccoir.es  quite  ("olid  in 
the  cold,  ai.d  is  called  give.  If  the  evaporations  ftill 
farther  continued,  the  matter  acquires  the  conMcuce 
of  horn. 

This  gelatinous  fabftance  feems  to  be  the  only  true 
animal  one  ;  for  all  parts  of  the  body,  by  long  conti- 
nued boiling,  are  reducible  to  a  jelly,  the  hardcll 
bones  not  excepted.  Animal  jelly,  as  well  as  vege- 
table nmcilagc,  15  almoit  i n lipid  and  inodorous;  but, 
tliovigh  it  is  difficult  to  defcribe  the  diflerer.ee  betwixt 
them  when  apart,  it  is  very  eafily  perceived  when 
they  are  both  together.  Acid*  and  alkalies,  particu- 
larly the  latter,  dilFolvc  animal  jellies  with  great  eafc  ; 
but  the  nature  of  thefe  combinations  is  not  yet  undcr- 
llood.  The  other  properties  of  this  fubftancc  are  com- 
mon to  it  with  the  vegetable  gums,  except  only  thai 
the  animal  mucilage  forms  a  much  ftronger  cement  than 
any  vegetable  gum :  and  is  therefore  much  employed 
for  mechanical  purpofes,  nnder  the  name  of  glue.  See 
Glue  and  IsmctASj. 


§  2.  Of  the  Human  Cauvujs. 
fubftancc  has  been  repeatedly  exat 


ill 


Tan 

moft  eminent  chemifts.  MrScheeli, 
lated  n°96j,  it  fsq.  has  been  ablcto  extract  an  acid  from 
it.  His  acconut  of  it  in  other  refpects  it  to  the  fol- 
lowing purpofe. 

1.  All  the  calcili  examined,  whether  flat  and  po- 
lluted, or  rough  and  angular,  were  of  the  fame  nature, 
and  conftilcd  of  the  fame  conltitucnt  parts. 

3.  The  diluted  vitriolic  acid  has  no  effect  upon  the 
calculus,  but  the  concentrated  acid  dilTolves  it,  and  by 
abstraction  from  it  is  converted  into  the  fulphureous 
kind,  leaving  a  black  coal  behind. 

3.  Neither  dilated  nor  concentrated  lpirit  of  fait  had 
any  eff  ect  upon  it. 

4.  By  means  of  nitrous  acid,  a  new  one  was  produ- 
ced, and  which  is  poftcfled  of  lingular  qualities,  as  al- 
ready mentioned. 

5.  The  folation  of  calcodus  in  nitrous  acid  is  not 
precipitated  by  ponderous  earth,  nor  are  metallic  folu- 
tio.is  fenfibly  altered  by  it. 

6.  It  is  not  precipitated  by  alkalies,  but  grows 
fome what  yellower  by  a  fipcrabundanec  of  the  latter. 
In  a  ftrong  digefting  heat  the  liquor  becomes  red,  and 
tinges  the  Ikin  of  the  fame  colour.  It  precipitates 
green  vitriol  of  a  black  eolo  ir ;  vitriol  of  copper,  green  ; 
filver,  grey  ;  corrofivr  fublimate,  zinc, and  lead,  white. 

7.  The  folation  is  decompoled  by  lime-water,  and 
lets  fall  a  white  precipitate,  foluble  in  the  muriatic  acid 
without  any  eflervefcence  :  but  though  there  be  an 
excefs  of  precipitate,  theliquor  ftill  remains  acid;  which 
happens  alfo  with  animal  earth,  and  that  of  fluor  dif- 
folved  in  the  fame  acids.  On  evaporation  to  drynefs, 
the  matter  will  atlaft  take  fore;  but  when  heated  on- 
ly to  a  dull  red  heat  in  a  clofe  crucible,  it  grows  black, 
fmcllslikc  burnt  alum,  and  ctfervefecs  with  acids  j  be* 
ing  convertible  before  the  blow-pipe  into  quicklime. 

8.  Neither  this  folution,  nor  the  alkaline  mixture, 
is  changed  by  the  acid  of  fugar. 

9.  The  calculus  is  not  changed  by  acid  of  tartar, 
though  it  is  dilTolvcd  even  in  the  cold  by  alkali,  when 
reduced  to  fuch  a  flatc  of  cauflicity  as  not  to  difcover 
the  leait  mark  of  aerial  acid.   The  folution  is  yellow 


ind  tartes  fweetilh  t  and  is  precipitated  by  alt  the  a-  Calculus. 
cids,  even  by  the  aerial.  It  decompofes  metallic  fo-  *  »  ' 
lutions,  but  does  not  precipitate  lime-water  j  and  a 
fmell  of  volatile  alkali  is  produced  by  a  little  fuperabtin- 
dance  of  alkali  in  the  folution.  Dry  volatile  alkali  has 
no  effect  upon  the  calculus ;  but  caiulic  volatile  alkali 
dilTolves  it,  though  a  pretty  large  quantity  is  required 
for  this  purpofe. 

10.  Calculus  is  likewifc  diflblved  by  digeftiog  in 
lime-water ;  and  for  this  purpofe  four  ounces  of  lime- 
water  are  required  to  twelve  grains  of  the  calculus ; 
bat  the  latter  is  partly  precipitated  by  addir.g  acids  to 
the  folution.  By  this  union  the  lime-water  lofes  its 
caulUc  tafte. 

11.  Calculus  is  alfo  diflblved  entirely  by  pure  wa- 
ter :  but  for  this  purpofe  a  large  quantity  ot  fluid  U 
required.  Eight  grams  of  calculus  in  line  powder 
will  diflblvc  by  boiling  for  a  fliort  time  in  five  ounces 
of  water.  The  folution  reddens  tincture  of  lacmus, 
bat  does  not  precipitate  lime- water;  and  when  it 
grows  cold,  the  greateil  part  of  the  calculus  fcparates 
in  fine  cryftels. 

13.  On  drilling  a  drachm  of  calculus  in  a  glafs 
retort,  a  volatile  liquor  was  obtained  refembling  harts- 
horn, but  without  any  oil ;  and  in  the  neck  of  the  vef- 
fcl  was  a  brown  fublimate.  On  heating  the  retort 
thoroughly  red  hot,  and  then  leaving  it  to  cool,  a  black 
coal  was  left,  weighing  12  grains,  which  retained  its 
black  colonr  on  a  red  hot  iron  in  the  open  air.  The 
fublimate,  which  had  fome  marks  of  fufion,  weighed 
28  grains,  and  became  white  by  a  new  fublimatiou. 
Its  tafte  was  fomcwhat  fourifli,  but  it  had  no  fmell ;  it 
was  foluble  both  in  water  and  infpirit  of  wine}  bat  a 
larger  quantity  of  fpirk  than  of  water  was  requiflte  for 
this  purpofe.  It  did  not  precipitate  lime-water,  and 
feemed  in  fome  refpects  to  agree  with  the  fal  foccini.  ,.-4 

From  thefe  experiments  our  author  concludes,  that  Hieconcl»- 
the  human  calculus  is  neither  calcareous  nor  gyp-  fiont  con- 
feons ;  but  conlifts  of  an  oily,  dry,  volatile  acid,  uni- 
ted with  fome  gelatinous  matter.  The  calculus  is  an 
oily  fait,  in  which  the  acid  prevails  a  little,  fuiceit  is 
foluble  in  pure  water  ;  and  this  folution  reddens  the 
tincture  of  laciaus.  That  it  contains  pbloeifton,  ap- 
pears from  its  folution  in  cauftic  alkalies  and  lime-wa- 
ter, but  efpccially  from  the  effect  of  the  nitrons  acid, 
by  which  it  acquires  quite  different  properties  than 
from  folution  in  alkalies ;  nor  can  it  be  precipitated 
from  this  folution.  Thcanimal  gelatinous  fubftanccap- 
pcarson  diftillarion,  by  which  a  liquor  is  obtained  refem- 
bling fpirit  of  hartfliorn,  aud  a  fine  coal  is  left  behind. 

13.  Calculus  is  found  diflblved  in  all  urine,  even  in 
that  of  children.    On  evaporating  four  kannes  of  frelh  univerfall- 
urine  to  two  ounces,  a  fine  powder  is  depofited  as  it  in  urine, 
cools,  and  a  part  firmly  adheres  to  the  glaft.  The 
precipitated  powder  readily  dilTolves  in  a  few  drops  of 

cauftic  fixed  alkali ;  and  has  in  other  refpects  all  the 
properties  of  calculus.  Of  the  fan, e nature  isthe  late- 
ritious  fedimcnt  depoiited  by  the  urine  of  thofe  who 
labour  under  an  ague.  Mr  Scheele  fufpeded  a;  firfl, 
that  there  was  in  this  urine  fome  unknown  menftruum 
which  kept  fuch  a  quantity  of  powder  diflblved,  and 
which  might  afterwards  evaporate  by  cxpofure  to  the 
air ;  but  altered  his  opinion  on  perceiving  that  the  it- 
diment  was  equally  depoiited  in  clofe  veflels. 

14.  All  urine  contains  fnme  animal  earth  combined 
with  phofphoric  acid }  by  the  fuperabtuidancc  of  Which 

atiu, 


«ion. 


Is  found 


Pradice. 


CHEMISTRY. 


Why  frcfli 
■  rr;.:  r<r|- 
den»  lac 


M;J9 
Silts,  &c. 
contained 
in  urine. 


1460 

Scrginin's 
account  of 
the  calcu- 
1... 


Ciicutui.  acid,  the  earth  is  kept  diffclm! ;  and  by  reafon  of 
— '  this  fuperabundaut  acid  ftdlt  urine  communicates  a  red 
colour  to  hemus.  By  fatuvatiou  with  cauftic  volatile 
alkali  a  white  powder  it  precipitated  1  of  which  three 
drachms  and  an  half  are  obtained  from  fburkanncs  of 
urine.  It  is  folublc  in  nitrous  acid ;  and  on  adding 
the  vitriolic,  feme  gypfum  is  precipitated.  On  evapo- 
rating the  nitrons  acid,  another  remained,  which  pre- 
cipitated lime-water;  and when  mixed  with  lamp-  black, 
afforded  phofpltnrus  by  diAUIation ;  whence  it  is  evi- 
dent, that  the  white  powder  juft  mentioned  contained 
lime  and  phofphnric  acid. 

if.  From  thefe  experiments  Mr  Scheele  concludes, 
that  nil  urine  contains,  bt fides  the  fobiUnccs  already 
known  (wig*  fill  ammoniac,  common  felt,  digeftive  fait, 
Glauber's  felt,  microcolinic  fair,  fal  perlatum,  and  an 
oily  extractive  matter),  a  concrete  acid,  or  that  of  cal- 
culus, and  animal  earth.  It  is  alfo  remarkable,  that  the 
urine  of  the  lick  is  more  acid,  and  contains  more  ani- 
mal earth  than  that  of  healthy  perfous.  With  regard 
to  the  fal  perlatum,  it  was  afterwards  difcovcred  by  Mr 
Scheele  net  to  be  a  peculiar  acid,  but  only  a  phofpho- 
ric  acid  difguifed  by  a  fmall  quantity  of  foffil  alkali 
united  with  it.  The  analytis  is  confirmed  by  fynthe- 
fis;  for,  by  combining  foffil  alkali  with  phofphoric 
acid,  our  author  obtained  a  true  perlate  acid. 

In  a  fepplement  to  Mr  Scheele's  diflertation  on  the 
calculus,  Mr  Bergman  obferves,  that  he  could  not  foc- 
ceed  in  diilolvmg  a  entirely  either  in  pure  water  or  in 
the  nitrous  acid,  though  the  nndiffolved  part  was  the 
lefs  in  proportion  to  the  finenefs  of  the  powder  to 
which  the  calculus  was  reduced.  The  undiffolved  pari 
appears  moft  confpicuous,  when  fmall  pieces,  or  fmall 
calculi  of  a  few  grains  weight  Only,  are  put  into  a  ft.- 
perabundant  quantity  of  menftruum,  and  kept  in  a  de- 
gree of  heat  very  near  to  that  which  makes  water  boil. 
Here  it  will  be  obferved,  that  the  greateft  part  of  the 
piece  is  diffolved;  bat  that  at  the  feme  time  feme 
fmall  white  fpongy  particles  remain,  which  are  not  af- 
fected either  by  water,  feint  of  wine,  acids,  or  cauftic 
volatile  alkali.  If  the  liquor  he  made  fully  to  boil, 
thefe  particles  divide  into  white  rare  nocculi,  and  be- 
come almoft  imperceptible,  but  without  any  entire  dif- 
folution.  Mr  Bergman  could  not  collect  a  fufficient 
quantity  of  them  to  determine  their  nature  with  accu- 
racy ;  only  he  obferved,  that  when  expofed  to  a  ftrong 
heat,  they  were  reduced  to  a  coal  which  burns  flowty 
to  afhes,  and  is  not  feluble  in  diluted  nitrous  acid. 

"  When  calculus  veficac  (fays  he)  is  diffolved  in 
nitrous  acid,  no  precipitation  enfues  on  adding  the  acid 
of  fegar  i  whence  one  is  readily  induced  to  conclude, 
that  there  is  no  calcareaus  earth  prefent,  beeaufe  this 
experiment  is  the  fureft  way  to  difcover  it.  But  I 
have  found,  in  the  variety  of  experiments  concerning 
elective  attractions, thai [the addition  of  a  third  fob- 
llance,  inftcad  of  difnuhing  two  already  united,  often 
unices  both  very  clofely.  That  the  feme  thing  hap- 
pens here  I  had  the  more  reafon  tobelicve,  becanfe  the 
acid  of  fugar  contains  feme  phlogiftic  matter,  though 
offuch  a  fubtlc  nature,  that,  on  being  burned,  it  does  not 
produce  any  fenfiblc  coal ;  and  the  event  of  my  expe- 
riment has  ihown,  that  I  was  not  miftaken  in  my  con- 
jecture. In  order  to  afceruin  this  point,  I  burned 
coals  of  the  calculus  to  athes,  which  were  quite  White, 
and  fliowed  in  every  refpect  the  fame  phenomena  as 
lime  j  caufed  feme  efFcrvcfcciicc  during  their  felution 
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in  acids,  united  with  vitriolic  acid  into  gypfum,  were 
precipitated  by  the  acid  of  fugar,  and  were  partly  fe- 
luble in  pure  water,  &c.  Notwithftaitding  this,  there 
remains  about  onc-luuidredth  pan  of  the  aihes  ir.fo- 
Iublc  in  aquafortis  ;  being  the  remainder  of  the  fob- 
Aance  abovemcntioned,  which,  together  with  the 
concrete  acid,  conftitutes  the  calculus.  If  the  calculus 
be  diffolved  in  nitrous  acid,  the  felution  filtered  and  eva- 
porated to  drynefe,  and  the  dry  mafe  calcined  to  white-, 
nefs,  a  calcareous  powder  is  tires  iikewife  obtained."  t4$j 

As  pore  vitriolic  acid  contains  no  phlogifton,  our  Calcarcou* 
atulior  fuppofed,  that  by  dropping  it,  in  its  concentra-  e»rth  1'cpa- 
ted  ftatc,  into  a  folution  of  calculus  in  nitrons  acid,  the  rated  from 
calcareous  earth,  ifanyexiftedinit,  WouJd  be  difcover- *.ilr'" 


ed.    In  this  he  was  not  disappointed  ;  for  when  the 
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felution  was  faturated,  feme  fmall  cryftals  were  thus- 
immediately  feparited.  Thefe,  on  examination,  were 
found  to  be  gypfum  j  and,  after  being  diuoh  ed  in  di- 
ftilled  water,  were  precipitated  by  acid  of  fugar.  When 
the  felution  of  calculus  was  very  much  diluted,  no 
change  appeared  at  firft  on  the  addition  of  oil  of  vi- 
triol ;  but  after  a  little  evaporation,  the  abovemen- 
tior.ed  cryftals  began  to  appear.  Some  calculi  of  the 
bladder  or  kidneys  at  ltaft  certainly  contain  lime,  but 
it  1  :i::r:c  llu:.  ;;:.c  LLl  Li  lr..t.drcd  p„:;s,  or  mi- 
in  200  parts. 

By  the  alii  fiance  of  heat,  concentrated  vitriolic  acid 
JiiTolves  the  calculus  with  efrcrvefcence,  and  the  folu- 
tion is  of  a  dark  brown  colour.  On  adding  a  little  wa- 
ter, a  kind  of  coagulation  takce  place  {  but  by  adding 
more,  the  liquor  again  becomes  clear,  and  attunes  a 
yellowifh  colour.  Mr  Bergmaj;  agrees  with  Mr 
Scheele  in  fuppofing  that  the  muriatic  acid  has  no  ef- 
fect upon  the  calculus  ;  but  he  is  in  no  doubt  tvhether  it 
may  not  extracl  fome  part  of  the  calcareous  earth.  T  [f 

The  red  colour  affemed  by  the  folution  of  calculus  Red  colour 
in  aquafortis  is  remarkable.    A  faturated  folution  dif-  of  the  re- 
covers no  fin  e  1 1  of  nitrous  acid,  and  if  evaporated  by  trowiblu- 
itfelf  in  a  large  open  vcflcl,  the  liquor  aJTumes  at  laft ,iw>  **" 
a  deep  red  colour,  and  fearcely  contains  any  nitrons  *° 
acid:  for,  on  the  one  hand,  paper  tinged  with  jac- 
mus  fcarcefliows  any  redness;  and,  on  the  other,  the 
colour  is  deftroyed  irrecoverably  by  the  addition  of 
any  acid.    By  quick  evaporation  the  felution  at  laft 
fwells  into  innumerable  bubbles ;  the  foam  grows 
redder  and  redder,  and  a:  laft  becomes  dark  red  after 
it  is  quite  dry.   This  dry  mafs  commonicates  its  co- 
lour to  a  much  larger  quantity  of  water  than  before, 
and  dilfblves  very  readily  in  all  acids,  even  fnch  as 
have  no  action  on  the  calculus  ■,  but  they  entirely  de- 
ftroy  the  colour,  and  that  the  more  qcickly  in  pro- 
portion to  their  degree  of  ftrength;  even  alum  has 
this  effect  on  account  of  the  fmall  quantity  of  loofc  acid 
it  contains.    Cauftic  alkalies  alfo  diffolve  the  colour- 
ing matter,  and  deftroy  it,  but  more  flowly. 

Our  author  endeavours  to  account  for  this  red  co- 
lour produced  by  the  nitrous  acid,  from  the  peculiar 
nature  of  that  acid  and  the  effect  it  has  upon  phlo- 
gifton. Itt  order  to  obtain  it,  a  proportionable  quan- 
tity of  acid  mo  ft  he  made  ufc  of,  and  it  ought  to  be 
diluted,  that  there  may  be  no  danger  of  going  be- 
yond the  neceffary  limit.  If  too  much  be  tifcd,  it  will 
not  produce  the  proper  effect  j  but,  byieafon  of  its 
feperabundance,  more  or  lefs,  or  even  the  whole,  will 
be  deftroyed  in  proportion  to  the  quantity.  By  pour- 
ing it  in  an  undiluted  ftatc  on  powdered  calculus,  it  is 
4  C  3  co;i- 
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culm,  converted  in  ft  few  moments  into  mere  foam.  The 
v— acid  of  calculus  is  the  more  eafily  feparated  from  the 
aquafortis  by  evaporation,  as  the  latter  is  rendered 
more  volatile  by  die  inflammable  particles  of  the  for- 
mer :  alkali  added  to  them  both  united  does  not  pro- 
duce any  precipitation  ;  a  drcumftance  generally  ob- 
ferved  where  two  acids  are  united.  In  this  cafe  both 
the  acids  unite  with  the  alkali,  according  to  the  dif- 
ferent laws  of  their  attraction.  The  red  mafs  obtain- 
ed after  defecation  is,  however,  very  different  from 
the  concentrated  acid,  fuch  as  is  contained  in  the  cal- 
culus i  for  it  is  of  a  darker  colour,  and  very  ddiqnef- 
cent :  the  leaft  particle  gives  a  rofe  colour  to  a  very 
confiJerable  quantity  of  water ;  but  the  muriatic  and 
other  ftrong  acids  always  certainly  deftroy  it}  and,  in 
a  longer  or  ihorter  time,  produce  a  colourlefs  folu- 
lion.  This  remarkable  change  depends,  according 
to  our  author,  more  on  the  action  of  the  nitrons  acid 
upon  the  inflammable  part,  than  upon  any  thing  re- 
maining behind. — Such  red  fpots  as  are  produced  up- 
on the  ikin  by  the  folution,  are  likewifc  produced  up- 
on bones,  glafs,  paper,  and  other  Tub/lanccs  ;  but 
more  time  is  required  for  their  becoming  vifible, 
though  this  too  may  be  a  little  accelerated  by  means 

Exper:-  The  following  is  an  abftracf.  of  Mr  Higgins's  expe- 
mcata  vf   riments  upon  this  fobjed. 

J.  Eight  hundred  and  forty  grains  of  dry  and  well 
£  powdered  calculus  were  introduced  into  a  glafs  retort. 
It  was  taken  from  a  laminated  flonc  with  a  fmall  nu- 
cleus, which  was  likewifc  laminated.  The  outward  cruft 
appeared  very  porous,  but  incrcafed  in  denfuy  towards 
the  centre.  By  the  application  of  heat,  an  claflk  flnid 
wasfirftllowly  extricated  ;  and  which,  on  examination, 
appeared  to  be  eompufed  of  equal  parts  of  fixed  and 
plilogifticated  air.  The  laft  portions  came  over  very 
fait,  and  were  attended  with  an  urinous  fmell  f  and, 
by  continuing  the  diftillation,  it  became  evident  that 
fixed  and  alkaline  air  came  over  together  without  form- 
ing any  union,  as  they  ought,  on  the  common  prin- 

■:-ir'  :■  -,  ■■,!    r'I'.rriLl!!-.-'/,    ■ '>  I"  .1  V  0  : 1 ."1 '.   .    '.  '  1 : ;  ;i  £  'I     .  i  r  I;  i  1 : 1  i '  T 

is  at  a  lofs  to  know  why  they  did  not  unite,  unlefs 
they  were  prevented  by  the  fmall  quantity  of  inflam- 
inable  air  which  came  over  along  with  them. 

From  the  beginning  of  the  ioth  meafore,  a  black, 
ebarry,  and  greafy  matter  began  to  line  the  conical 
tube  and  air- reflet  adapted  to  the  retort ;  and  as  the 
proccft  went  on,  the  proportion  of  alkaline  air  de- 
ereafed,  while  that  of  the  in  flammable  air  was  aug- 
mented, until  towards  the  end,  when  the  laft  nine 
meafores  were  all  inflammable  ;  alter  which  no  more 
would  come  over,  though  the  retort  was  urged  with 
a  white  heat.  On  breaking  the  diftilling  veffel.  a 
black  powder  wcghing  95  grains  was  found  in  it.  On 
digefting  this  for  an  hour  in  ten  ounces  of  diftilled  wa- 
ter, and  then  filtering  and  evaporating  it  to  two  oun- 
ces, a  ycllowifh  powder  was  precipitated,  but  no  cry  - 
ftals  were  formed  after  Handing  a  whole  night.  This 
powder  was  then  feparatcd  by  filtration,  and  the  liqnor 
evaporated  to  one  ounce;  during  which  time  more 
powder  was  precipitated.  It  was  then  filtered  a  fe- 
cund time,  and  the  liquor  evaporated  to  half  an  ounce  ; 
when  it  began  to  depoftt  a  white  powder,  and  to  emit 
9  fubacid  aftringent  vapour,  not  unlike  that  of  vitrio- 
lic acid.   This  white  precipitate,  when  warned  and 
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dried,  amounted  only  to  o:ie  grain,  had  a  fliiuir:g  ay-  Calculut. 
pcarance,  and  felt  very  foft,  not  unlike  mica  in  pow-  -  "" 
dcr.  It  was  not  changed,  but  rather  looked  whiter 
byexpofiug  it  to  a  fierce  heat  for  ten  minutes.  It 
diftolved  in  diftilled  water  without  being  precipitated 
by  cauftic  volatile  alkali.  Mineral  alkali,  add  of  fu- 
gar, and  nitrated  terra  pondcrofa,  rendered  the  foln- 
tion  turbid  j  whence  our  author  inferred,  that  die  pow- 
der in  quell  ion  was  feienite. 

After  the  fepa ration  of  this  powder,  the  remaining 
folution  Was  evaporated  to  drynefs  with  a  gentle  heat. 
During  the  evaporation  it  continued  to  emit  fnbadd 
vapours,  leaving  eleven  grains  of  powder  of  a  dirty 
yellow  colour,  having  an  aluminous  tafte.  To  this 
powder  he  added  as  much  diftilled  water  as  was  nearly 
fufficient  to  dillblve  it ;  after  which  it  was  fct  by  for 
three  weeks.  At  the  expiration  of  this  term  ftweral 
fmall,  tran (parent,  and  cubical  cryiials  appeared  on 
the  lide  of  the  vcfl'cl  above  the  furface  of  the  folution; 
and  thtfc  likewifc  had  an  aluminous  tafte.  The  whole 
was  then  diliulvtd  in  diftilled  water,  and  the  folution 
filtered.  Acid  of  fugar  produced  no  change  in  the 
liquor  for  at  leaft  five  minutes,  but  an  immediate 
cloudinefs  took  place  on  a  mixture  with  volatile  al  kali ; 
and  on  filtering  the  liquor  it  was  again  rendered  turbid 
by  mineral  alkali,  though  the  cauftic  alkali  already 
predominated.  Nuratcd  terra  pondcrofa  threw  down 
a  copious  precipitate,  and  PrufTian  alkali  difcovered  a 
fmall  quantity  of  iron.  This  aluminous  folution  left 
a  yellow  fobftance  on  the  filter;  which,  when  col- 
lected and  dried,  weighed  only  half  a  grain :  it  dif- 
folved  without  eftcrvcfcence  in  nitrous  acid  ;  acid  of 
fugar  caufed  no  precipitation,  but  cauftic  volatile  al- 
kali threw  down  a  precipitate  which  ditlblved  in  dif- 
tilled water.  This  folution  was  rendered  turbid  by 
the  acid  of  fugar  and  muriatcd  terra  pondcrofa,  but 
no  effccl  was  produced  by  cauftic  volatile  alkali  or 
lime-water. 

The  yellow  powder  firft  depofited  by  the  folution 
weighed  two  grains  and  a  half,  and  by  expofure  to  a 
ftrong  heat  acquired  a  deep  orange  colour.  On  di- 
gefUon  with  diftilled  water,  the  infolublc  part  was  re- 
duced to  three-fourths  of  a  grain,  and  appeared  to  be 
iron  :  while  the  folublc  part  was  found  to  be  nothing 
elfe  bnt  gypfum.  Our  author,  however,  is  of  opinion, 
that  this  iron  is  impregnated  with  a  fmall  portion  of 
vitriolic  add,  though  not  in  fuch  quantity  as  to  ren- 
der it  folublc. 

The  charred  matter  remaining  in  the  retort  was 
reduced  by  lixiviition  with  water  to  Po  grains.  Thefc 

WitL  <_ak.i.icJ  i  [  *  j  a  l'<-'i  heal  in  a:i  open  -I'r,  In: 
could  not  be  reduced  to  a  grey  powder  in  kfs  than 
three  quarters  of  an  hour.  When  thoroughly  cal- 
cined and  cold,  it  weighed  only  st  grains,  which  com- 
municated to  hot  diftilled  water  a  limy  tafte,  and  gave 
ic  the  property  of  turning  fvrnp  of  violets  green.  Di- 
luted vitriolic  acid  had  no  effect  upon  it,  but  it  was 
rendered  turbid  by  aerated  volatile  alkali  and  acid  of 
fugar.  The  remainder  when  well  dried  weighed  t6 
grains,  which  dillblved  in  nitrous  acid  at  firft  with  a 
little  effcrvcfccncc  ;  and  when  this  ceafed,  the  folution 
went  on  very  llowly,  until  the  whole  was  taken  up. 
Acid  of  fugar  made  no  change  in  the  liquid,  but  the 
whole  was  precipitated  by  cauftic  volatile  alkali.  Fruf- 
fun  alkali  threw  down  a  grain,  or  perhaps  more,  of 
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' ' «        3  grain  and  au  half,  which  was  ihxov.n  down  by  cauf- 

tic  volatile  alkali.   Tbe  itiibhiblc  part  being  walked 
and  digefted  iu  diftilled  war.tr  for  lialf  an  hour,  was 
partly  ditto]  ved ;  the  folution  was  not  affected  by  cauf- 
6      tic  volatile  alkali,  but  acid  »t"  fngar  and  nitrated  terra 
Hisac-     ponderoia  c&ufed  an  immediate  doutlinefs.  Seven 
count  of  its  grains  and  an  balf  of  the  powder,  which  was  iufolu- 
compuQcnc  blc  both  in  acetous  acid  and  diltillcd  water,  wererea- 
partj.       dily  taken  up  by  dilated  vitriolic  acid,  and  precipita- 
ted by  cauftic  volatile  alkali :  the  16  grains  laft  treat- 
ed, therefore,  appeared  to  contain,  oi  clay  7;  grains ; 
of  felenite,  fix  grains ;  magneiia,  one  and  a  half ; 
and  of  iron,  <>ne  grain.    The  proportions  of  the  dif- 
ferent ingredients  in  the  whole  calculus,  therefore, 
according  to  Mr  Higgins,  are  as  follows : 

Grains. 

Iron  2J 

S.I'-iT.r                   -  it 

Clay  -  -  7. 
Alum 

Pure  calcareous  earth  -  5 

Aerated  magnelii             -  1^ 

Charry  combaltiblc  fubilance  -  jo 
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In  this  experiment,  a  darkilh  yellow  fubUntate  adhe- 
red to  the  neck  of  the  retort ,  the  inner  part  next  the 
retort  more  compact,  bat  the  reft  of  a  lamellar  lpon- 
gy  texture.  This  fublimatc,  when  carefully  collected, 
was  found  to  weigh  42$  grains,  and  readily  diQblved 
in  eight  ounces  of  hot  diltilled  water.  A  coaly  fub- 
ftance  was  f'rparated  from  this  folution  by  filtration, 
which,  when  walhed  and  dried,  weighed  ten  grains, 
and  when  expofed  to  a  red  he2t  burned  with  a  f|reen- 
ilh  flame,  emitting  white  fumes,  which  fmclled  like  vi- 
triolic fal  ammoniac  :  the  retiduum  after  calcination 


weighed  half  a 


grain,  and  was  of  a  whitiih  colour: 
appearing  infolnble  in  diftilled  water,  bat  diiTolving 
with  effervcfcriice  in  nitrous  acid.  Acid  of  fogar  cau- 
fed  a  very  fmall  precipitation,  which  did  not  take  place 
until  the  mixture  had  Hood  for  fome  time;  but  cau- 
ftic volatile  alkali  inftantly  threw  down  a  precipitate, 
which  was  taken  np,  when  walhed,  by  the  acetous  a- 
cid.  The  quantity  was  too  fmall  to  be  examined  with 
greater  accuracy >  bat  it  feemed  to  pallets  the  proper- 
ties of  magncfia.  The  feline  folution  had  the  colour 
of  fmall  beer ;  and,  when  evaporated  to  two  ounces,  did 
not  depoJit  any  fcdiinent,  or  yield  any  cryftals.  The 
black  matter  with  which  the  conical  tube  and  air  vef- 
fel  were  lined,  weighed  28  grains,  and  adhered  fo  fall 
to  thcglafs,  that  it  wasimpoliibU-  to  collect  tie  whole 
from  the  fragments  of  the  gUfs.  When  diifolved  in 
diltilled  water  and  filtered,  tour  grains  of  coals,  fimi- 
lar  to  that  obtained  from  the  former,  were  procured ; 
but  no  figns  of  cryflallizattonwercobferved  after  eva- 
poration to  one  ounce,  and  fuffering  the  liquor  to  A  and 
all  night. 

By  this  treatment  the  folution  acquired  the  confid- 
ence of  treacle  1  fo  that  it  was  plainlyiwtcryftallkable, 
and  therefore  its  analy  lis  was  plainly  to  be  attempted 
after  a  different  method.  It  was  now  put  into  a  tu- 
bulated glafs  retort,  together  with  fix  ounces  of  di- 
ftilled water  to  waft  it  down.  By  diftillation  in  a  fond- 
bath  three  ounces  of  water  were  procured,  which  dif- 


fered in  nothing  from  common  diftilled  water,  but  in  Ciknla*. 
btjng  coloured  with  a  fmali  quantity  of  the  folution  *  *  ■' 
from  the  neck  of  the  retort.  On  changing  the  recei- 
ver, about  half  an  ounce  of  liquor  of  the  fame  kind 
came  over,  after  which  the  diftillation  began  to  be  at- 
tended with  an  urinous  fmell.  This  continued  barely 
perceptible  tor  fome  time ;  but  when  about  an  ounce 
and  an  half  had  palled  over,  it  became  lb  very  pun- 
gent, that  our  author  could  no  longer  doubt  of  its 
being  in  a  caoilic  ftate.  A  fmall  quantity  of  mild  al- 
kali,  however,  adhered  to  the  lower  part  of  the  neck 
of  the  retort,  fome  of  which  was  walhed  down  by  the 
diftillation ;  fo  that  the  proportions  betwixt  the  two- 
could  not  be  afcemined.  The  volatile  alkaline  folu- 
tion in  the  retort  had  the  colour  of  fpiritof  hartfhorn, 
and  like  it  became  darker  coloured  by  the  contact  of 
air;  on  account  of  the  evaporation  of  part  of  the  al- 
kali, and  the  reft  becoming  lets  capable  of  fofpending 
the  coaly  matter  mixed  w  ith  it. 

After  all  the  liquor  had  paffed  over,  and  nothing 
remained  in  the  retort  but  a  fmall  quantity  of  black 
matter,  the  fire  wasraifed and,  as  the  heat  increafed, 
this  black  fobftance  acquired  a  white  colour,  with  a 
kind  of  arrangement  on  the  farface,  which  was  occa- 
lioncd  by  the  heat  applied  to  the  bottom  of  the  retort 
being  only  fumcient  to  raife  tlie  fait  to  the  top  of  the 
matter  in  the  retort;  but  as  the  land  became  nearly 
red-hot,  white  fumes  began  to  appear,  which  conden- 
fed  on  the  upper  part  of  the  retort,  and  a  little  Way 
down  the  neck.  The  procefs  Lifted  until  the  matter 
was  nearly  red-hot,  when  the  fumes  ceafed,  and  no- 
thing more  paffed  over.  The  fublimatc,  when  col- 
leaed,  was  found  to  weigh  72  grains,  a  black  porous 
brittle  fubflance  remaining  on  the  bottom  of  the  re- 
tort, which  weighed  12  grams.  This  refiduum,  when 
expofed  to  a  ft rong  heat,  emitted  white  fames,  with 
a  «light  alkaline  fmell ;  by  which  procefs  it  was  redu- 
ced, with  very  little  appearance  of  com  bullion,  to  a 
grey  powder  weighing  three  grains,  which  was  acci- 
dentally loft. 

Five  grains  of  this  purified  fublimate,  mixed  with 
asmnch  quicklime,  emitted  no  fmell  of  volatile  alkali » 
and,  when  thrown  upon  a  red-hot  iron,  emitted  white 
fumes.  The  fame  effeel  was  produced  by  a  mixture 
of  equal  quantities  of  vegerabic  alkali  and  fobiimate. 
The  remainder,  confining  of  62  grains,  was  divided 
into  two  equal  parts ;  the  one  or  which  wis  mixed 
with  two  ounces  of  diftilled  water,  and  on  the  other 
was  poured  60  grains  of  vitriolic  acid  dilnted  with 
half  an  ounce  of  water.  Thefe  two  mixtures  being 
fuffered  to  remain  for  fix  weeks,  feemed  to  be  but 
little  acted  upon.  That  with  vitriolic  acid  was  then 
put  into  a  fmall  matrafs,  and  boiled  on  faid  for  half 
an  hour  with  two  ounces  of  diftilled  water,  when  the 
whole  was  taken  up,  The  folution  looked  clear,  and 
depolited  nothing  on  ltaiiding.  Hiild  mineral  alkali 
had  no  effect  upon  it ;  but  mild  vegetable  alkali  threw 
down  a  copious  fediinent  in  white  flocculi,  which  was 
1  ediifolved  by  canflic  alkali,  lime-water,  and  partly  by 
mild  mineral  alkali.  Phlogifticated  alkali,  acid  of  fo- 
gar,  and  acid  of  tartar,  had  no  effeel  noon  it.  The 
other  ponton  of  fublimate,  which  had  been  mixed 
with  diftiikd  water,  was  very  little  ditfolved ;  but  in 
pouring  it  into  a  matrafs  fome  fmall  round  lumps  were 
obfervablc  011  the  bottom  of  the  glafs.   Thefe  were 
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t  ■-■dcuUa.  fixer  fcven  In  number,  fome  weighing  a  whole  grain, 
"*  others  not  more  than  one-half.  They  were  very  hard 
and  compact,  with  a  fmooth  furface,  and  in  figure  re- 
fembling  die  nucleus  of  the  original  calculus.  The 
whole  was  then  put  into  a  matrass  with  about  three 
ounces  of  water.  On  boiling  it  on  fluid  for  three 
quarters  of  a  a  hour,  about  one-half,  of  it  was  taken 
npi  the  folution  palled  the  filter  very  clear  whilrt 
hot ;  but  0:1  cooling  became  turbid,  and  at  Jafc  dc- 
poiitcd  white  fioccuu,  which  were  rediftolved  on  the 
addition  of  cauftic  volatile  alkali  and  lime-water.  It 
turned  fyrup  of  violets  green ;  which,  however,  our 
aathor  thinks  might  have  been  occafioncd  by  its  re- 
taining, volatile  alkali,  though  it  had  not  the  fuiallcil 
appearance  of  any  fuch  impregnation.  He  has  never- 
thclefs  frequently  obferved,  that  fomctimes  the  pureft 
vegetable  alkali  contains  volatile  alkali,  not  with  Hand- 
ing the  various  operations  and  degrees  of  heat  it  un- 
dergoes before  it  can  be  brought  to  the  degree  of  pu- 
rity at  which  it  is  called  fait  of  tartar. 

On  filtering  the  folution  to  feparace  what  had  been 
depolited  by  cooling,  no  change  was  produced  in  the 
filtered  liquor  by  mineral  alkali ;  but  mild  vegetable 
alkali  produced  a  cloudinefs,  which  was  inftantly  taken 
op  on  adding  mineral  alkali  and  lime-water.  Neither 
Pruflian  alkali,  nor  the  acids  of  arfenic,  tartar,  fugar, 
or  borax,  nor  any  of  the  three  mineral  acids,  had  any 
1466     effect  upon  it, 
Bkpcri.        2.  An  hundred  and  twenty  grains  of  the  tunc  cat. 
nicnts  with  cuius  were  put  into  a  tubulated  glafs  retort,  and  half 
iiitroma-  an  ounce  of  ftrong  nitrous  acid  poured  upon  it.  An 
"  effervefcence  immediately  enfucd  ;  and  feme  pan  of 

the  extricated  aerial  fluid  being  perferved,  appeared  to 
be  fixed  air  mixed  with  a  finall  quantity  of  nitrous  air. 
When  the  effervefcence  ceafed,  a  quarter  of  an  ounce 
more  of  nitrous  acid  was  added.  On  digefting  the 
mixture  upon  hot  fand  for  an  hour,  it  emitted  nitrous 
vapour  and  nitrous  air;  but  the  latter  in  very  fmall 
proportion.  When  the  folution  was  completed,  the 
whole  was  poured  into  a  fmall  nutrafs,  and  gently  boil- 
ed till  the  fuperabundaut  nitrous  acid  was  nearly  ex* 
pellcd.  The  folution  was  of  a  deep  yellow  colour  and 
turbid  ;  but  on  adding  five  ounces  more  of  water,  and 
digefting  itfbra  quarter  of  an  hour  longer,  it  acqui- 
red the  colour  and  conliftency  of  dephlogiflicated  ni- 
trons acid.  On  cooling  it  became  fomewhat  turbid, 
and  in  a  few  days  dcpofitcd  a  darkifli  yellow  powder  ; 
which,  when  feparatcd,  wafted,  and  dried,  weighed 
little  more  than  a  quarter  of  a  grain,  and,  on  cxami- 
l4$y  nation,  was  found  to  be  a  calx  of  iron. 
CryfU]]iz«»  Our  author  being  defirous  to  know  what  effect  the 
•n«xyofurc  fun  would  have  upon  it,  placed  it  in  a  window  where 
te  the  fun.  lnc  flin  fl10ne  full  upon  it  for  four  hours  every  day. 

Here  a  little  moifture  feemed  daily  to  exhale  from  it, 
the  weather  being  hot,  and  the  matrafs,  which  had  a 
ftiort  wide  neck,  being  only  covered,  with  bibulous  pi. 
per  to  keep  out  the  duft.  In  this  lituadon,  in  the 
courfe  of  a  week,  a  few  very  fmall  cryftals  appeared 
to  float  upon  the  furface.  Thefc  in  time  fell  to  the 
bottom,  where  they  adhered  together  fo  as  to  form  a 
hard  concretion,  ftil!  retainingacryftalline  appearance, 
but  fo  fmall  and  confided,  that  it  was  impoffible  to  di- 
llinguilh  their  figure;  and  this  depofiriott  of  ctyftals 
continued  for  a  month,  after  which  it  feemed  to  ceafe. 
The  lolution  was  then  filtered  to  feparate  the  falc ;  af- 


Pra&ice. 

ter  which  one-half  of  the  !iqt>or  was  evaporated  away,  Calculu«. 
and  the  reft  fet  in  the  ulu-1  place  for  a  fortnight  long- '  11  w  ' 
er,  but  no  more  cryftals  appeared.  The  fait,  which 
weighed  three  grains,  wasihen  digefted  infour  ounces 
of  diftilled  water;  but  no  pan  feemed  to  be  diilblyed. 
Three  ounces  of  the  watcrwere  then  decanted  off,  and 
fix  drops  of  vitriolic  acid  added  to  the  remainder, 
which  by  the  help  of  digeftion  feemed  to  diflblvc  the 
fait  (lowly;  baton  adding  half  an  ounce  more  diftil- 
led water,  the  whole  was  readily  taken  up.  Acid  of 
fugar  had  no  effect  on  this  iolution;  but  lime- water 
rendered  it  turbid.  The  whole  was  then  precipitated 
with  cauftic  volatile  alkali,  and  the  folution  filtered, 
which  likewifc  threw  down  the  lime  from  lime-water. 
The  precipitate  wast  lien  warned,  and  diftilled  vinegar 
poured  upon  it,  which  did  not  take  it  up;  but  it  was 
diflblved  by  marine  acid.  Phiogifticated  alkali  had  no 
effect  upon  it ;  and  the  acid  of  fugar  occalioncd  very 
little  cloudinefs  after  ftandhig  three  or  four  hours ; 
from  which  our  author  fuppofed  that  the  matter  was 
phofphoratcd  clay. 

The  folution,  being  now  free  from  iron  and  pliof- 
phorated  clay,  had  a  lubacid  taftc,  and  looked  clearer, 
though  ftill  retaining  a  yellow  caft.  Acid  of  fugar 
had  no  effect  upon  it  ;  but  nitrated  terra  pondcrofa 
threw  down  a  precipitate,  as  did  likewife  the  cauftic 
volatile  alkali.  Mild  vegetable  alkali  caufed  no  preci- 
pitation ;  which  our  author  attributed  to  the  folution 
of  the  mangancfc  and  clay  by  the  fixed  air  extricated 
from  the  alkali.  Two-thirds  of  the  folution  were 
then  put  into  a  fmall  glafs  retort,  and  two  ounces  di- 
ftilled oir,  which  had  no  talte,  butfmelled  very  agree- 
ably, and  not  unlike  rofe- water.  After  all  the  liquor 
had  palled  over,  white  fumes  appeared  in  the  retort, 
and  thefc  were  foon  followed  by  an  aerial  fluid.  On 
collecting  fotnc  of  this,  a  candle  was.  found  to  burn  in 
it  with  an  enlarged  flame.  Nitrous  air  did  not  dimi- 
nifli  it  in  the  kaft  ;  and  it  feemed  to  be  that  fpecies 
of  air  into  which  nitrous  ammoniac  is  convertible. 
No  more  than  13  or  14  inches  of  this  kind  of  air 
could  be_  obtained ;  and  as  foon  as  it  ceafed  to  come 
over,  cryftals  were  obferved  in  the  lower  part  of  the 
neck  of  die  retort.  On  augmenting  the  heat,  a  white 
fait  began  to  fublimc  and  adhere  to  the  upper  part  of 
the  retort ;  the  operation  was  continued  until  the  re- 
tort was  red-hot ;  but,  on  breaking  it,  the  quantity 
of  fublimatc  was  fo  fmall,  that  very  little  of  it  could 
be  collected  ;  though,  from  the  fmall  qnaudty  obtain- 
ed, our  author  was  convinced  of  its  being  the  fame  in 
quality  with  what  was  obtained  in  the  former  analyfis. 
The  fait  which  cryftallized  in  the  neck  of  the  retort 
was  nitrous  ammoniac,  as  appeared  from  its  detona- 
tion per fit  &c.  A  grey  powder  was  left  in  the  bot- 
tom of  the  retort,  which  hot  difiilled  water  partly 
diilblved ;  muriatcd  terra  ponderol'a,  acid  of  fugar, 
and  vegetable  alkali,  rendered  this  folution  turbid  :  but 
cauftic  volatile  alkali  had  no  effect  upon  it.  The  re- 
maining pan  of  the  powder  which  was  left  by  the  di- 
ftilled water,  readily  diflblved  with  cffcrvclcencein  the 
marine  acid,  and  was  precipitated  by  cauftic  volatile 
alkali  ;  the  part  foluble  in  diftilled  water  appearing  to 
be  gypfum,  and  that  foluble  in  marine  acid  to  be  mag- 
nclia. 

From  all  thefe  experiments,  Mr  Higgins  concludes 
the  compolltionof  the  human  calculus  to  be  vaftly  dif- 
ferent 
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Cakutoi.  fercnt  from  whit  cither  Mr  Scheclc  or  Mr  Bergman 
* — ^r-^have  fiippufed  it  to  be.    "  It  appears  (fays  he),  that 
iligriirft  ,tt<  caktuos  was  coinpofed  of  the  fallowing  different 
account  of  compounds  blended  together;  vht.   felenue,  alum, 
theconfti-  microcofmic  fait,  mild  volatile  alkuli,  lime,  and  caullic 
twentpatu  volatile  alkali,  combined  with  oil,  fo  as  to  form  a  fk- 
of  calcalu*. ponaccous  ra.ifs  ;  calx  ol'  iron,  magnefia combined  with 
aerial  acid,  clay  enveloped  by  a  iaponaccous  and  oily 
matter,  and  the  fibltmatc  already  delcribed."  Conh- 
dcring  this  to  be  the  true  ftatc  of  the  calculus  in  the 
bladder,  the  finall  proportions  of  clay,  felenite,  nug- 
neila,  and  iron,  which  are  the  molt  infoluble  of  the 
ingredients;  the  great  folubility  01  microcofmic  fait 
and  alum,  and  the  mifcibility  of  lime,  volatile  alkali, 
and  oil,  in  water;  tend  CO  fhow,  that  the  fublimatc  is 
the  cementing  ingredient.   Indeed,  in  infolubttity  in 
water,  and  property  of  forming  nuclei  ontof  the  body, 
as  above  obferved,  leave  no  room  to  doabt  it.  The 
proportion  of  the  other  ingredients,  and  Very  likely 
their  prefence,  depend  upon  chance,  volatile  alkali  and 
oil  excepted ;  therefore  this  fublimatc  fhould  be  the 
1460     ODjcct  of  oar  investigation. 
Remarks      Mr  H'ggins  concludes  his  diffcrtation  with  fome 
on  the  re-  pradical  remarks  concerning  the  remedies  proper  for 
medicspro-dilFolving  the  Hone,  for  counteracting  that  difpofition 
P«r  for  dir- in  tj!C  body  which  tends  to  produce  it,  and  concern* 
Wvmg  u.        tjjC  rCgjmcn  pr0pcr  for  thofe  who  arc  to  under- 
go the  operation  of  cutting  tor  it.    "  The  effect  of 
mild  mineral  alkali  f&ys  he)  on  the  fublimatc,  is 
well  worth  the  attention  of  thofe  who  may  have  an 
opportunity  of  trying  its  efficacy.    Mild  mineral  al- 
kali may  be  taken  in  large  doles,  and  continued  for 
a  length  of  rime  with  impunity  to  the  moft  deli- 
cate confutations,  only  obferving  afew  circumftances ; 
but  this  alkali,  in  a  cauftic  ftate,  inuft  very  often  be 
attended  with  mifchievons  confequences.    Beiides,  if 
we  coniider  that  it  mull  enter  the  mafs  of  blood  before 
any  part  can  reach  the  bladder,  and  the  fmall  portion 
of  the  dofe  taken  fecreted  with  the  urine,  and,  lailly, 
the  action  of  cauftic  alkali  upon  animal  fnbllances  ;  we 
fhall  be  at  a  lofs  to  know  on  what  principle  cauftic 
alkalies  have  been  recommended  in  preference  to  mild. 
Soap  itfeli  might  as  well  be  recommended  at  once; 
for  foou  after  cauftic  alkali  is  taken,  it  muft  be  in  a 
faponaceous  ftate.    Fixed  vegetable  alkali  fhould  be 
avoided,  and  the  perference  given  to  the  other  two  al- 
kalies.   As  it  is  evident  that  alkalies  have  no  real  ac- 
tion on  the  ftone  in  the  bladder,  though  their  efficacy 
has  been  experienced  in  alleviating  the  difcafc  when 
timely  adminiflercd,  their  mode  of  action  is  only  ex- 
plicable in  the  following  manner :  They  either  prevent 
the  generation  of  the  fob!  i  mate  in  the  fyftem,  or  elfe 
keep  it  in  folution  in  the  mafs  of  fluids  :  and  being  in 
the  utmoft  degree  of  divifibility,  its  ultimate  particles 
are  capable  of  palling  through  the  moft  minute  emunc- 
tories ;  by  winch  means  it  is  carried  off  by  other  fecre- 
tions  as  well  as  the  urinary.  Thus  urine,  not  be- 
ing faturated  with  this  matter,  ads  as  a  folvent  on  the 
ftone  ;  and  as  the  moft  folublc  parts  are  tirft  waflied 
away,  it  falls  through  time  into  fragments  of  irregular 
furfaccs,  which  by  their  friction  irritate  and  inflame 
the  bladder,  as  lias  been  obferved  by  fevcral  prafti- 
tioners. 

"  Allowing  that  the  fublimatc  is  the  cementing fob- 
ftaiice  in  the  calculus,  and  judging,  from  the  effects  of 
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alkalies  upon  it,  their  ntedt/s  operandi  in  the  confliia-  Calcukt. 
tion,  it  remains  now  to  inquire  into  the  origin  of  the  w 
calculus.  Mr  Scheclc  has  found  this  fublimate  in  the 
urine  of  different  perfons »  and  hence  inferred,  that  it 
was  a  common  fecrction  ;  but  it  fiill  remains  to  be  af- 
certained,  whether  there  be  a  greater  quantity  of  it 
procured  from  the  urine  of  patients  who  labour  under 
tin's  diforder  than  in  thole  who  do  not  ?  If  this  fhould 


may  nat  a  deficiency  of  volatile  alkali 


not  be  the  cafe, 

in  the  conftitution  be  the  caufe  of  the  concretions  in  the 
kidneys,  bladder,  &c.  ;  or,  which  muft  have  the  fame 
effe&,  too  great  a  proportion  of  acid,  which,  uniting 
with  the  alkali,  may  take  up  that  portion  which  would 
have  kept  the  fublimace  in  folution  until  conveyed  cut 
of  the  fyftem  by  the  urinary  and  other  fecretions;  and 
may  not  this  be  the  phofphoric  acid?  If  this  latter 
fhould  be  the  cafe,  an  increafe  of  microcofmic  fait  muft; 
be  found  in  the  urine;  but  if  die  former,  a  decreafc 
of  the  volatile  alkali,  and  no  increafe  of  the  neutral 
fait.  The  fmall  quantity  of  phofphoric  acid  found  in 
the  calculus  proceeds  from  the  folubility  of  micro- 
cofmic fait.  Do  not  volatile  alkali  and  phofphoric 
acid  conftitute  a  great  part  of  the  human  frame  ?  and 
is  their  not  a  procefs  continually  carried  on  to  gene- 
rate thefe  in  the  fyftem  and  is  uot  this  procefs  liable 
to  be  retarded  or  checked  by  intemperance,  &c.  which 
may  vary  their  quantities  and  proportions?  and  may 
not  a  due  proportion  of  thefe  be  ncccflary  to  a  vigo- 
rous and  found  conftiturion  f  If  fo,  no  wonder  that  an 
increafe  or  deficiency  in  either  or  both  of  thefe  fhould 
be  productive  of  feveral  diforders." 

On  this  fubject,  however,  our  author  has  not  had 
fufficicnt  lcifure  to  make  the  experiments  ncceilary  for 
its  elucidation.   Indeed,  itfeems  not  eafy  to  dofoj 
as,  in  his  opinion,  at  leaft  500  would  be  required  for  «4;» 
the  purpofc.    "  That  the  urinary  fublimate  is  prefent  SBblimate 
in  tubercles  found  in  the  lungs  of  perfons  who  die  of  °f  calculus 
pulmonary  confumptions,  and  likewife  in  what  arefoUDd  iu 
vulgarly  called  chalk  Jh>ie>,  is  what  I  have  experienced  :  ro,,f<imJ1" 
but  in  what  proportion,  or  whether  in  quantities  fuf-  lou^p^. 
ficient  to  caufe  the  concretion,  is  what  1  cannot  fay  j  f,]c. 
for  I  have  had  but  afew  grains  of  each  to  examine. 
I  have  every  reafoft  to  fufpect,  that  confumptior.s  and 
fcorbutic  complaints  very  frequently  arife  from  a  fu- 
perabundancc  of  this  fjblimate  in  the  fyftem  ;  and  that 
it  is  chiefly  the  caufe  of  the  gout  and  rheumatifm,  and 
folely  the  caufe  of  theftone  in  the  bladder.    1  make 
no  doubt  but  thefe  diforders  generally  proceed  from 
obftrtutions  :  and  it  is  probable,  that  either  a  preci- 
pitation of  this  fublimatc  in  theiyftem,  orelfc  a  de- 
ficiency of  fomc  other  fecretion,  which  would  hold  it 
in  folution  until  conveyed  out  of  the  body,  maybe  the 
chief  caufe  of  thofe  obftruftions ;  and  likewife,  that 
different  degrees  of  precipitation  may  produce  different 
fymptoms  and  diforders. 

«*  That  mineral  or  volatile  alkali  and  bark  have 
been  ufeful  in  the  above  diforders,  has  been  affirmed 
by  experienced  phyfickr.s  ;  and  I  know  an  inftance 
myfelf  of  mineral  alkali  and  nitrons  ammoniac  being 
ferviceable  in  a  pulmonary  complaint  of  fomc  /land- 
ing. 

«  With  refpect  to  the  ftone,  when  it  acquires  a  cer- 
tain magnitude,  it  is  abftird  to  attempt  to  difTolve  it 
in  the  bladder,  it  waflcs  fo  very  ilowly ;  and  during 
this  time  the  patient  muft  i'uffer  vaft  pain,  particularly 

when 
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when  the  ftonc  acquires  a  rugged  furfacc :  therefore 
cutting  for  it  at  once  is  much  preferable. 

**  Mineral  alkali  taken  in  thebegitming  of  the  com- 
plaint, and  before  the  Hone  accumulates,  will  no  doubt 
check  its  progrefs,  and  may  in  time  change  that  dil- 
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pofition  in  the  habit.    Patients  who  are  cut  for  the  Niiroui 
Hone  mould,  1  think,  take  mineral  alkali  for  fomc  time  acid, 
when  the  wound  is  healed,  but  not  before,  lor  fear 
of  bringing  on  a  morcincatioii." 


N 


Containing  fuch  DiscovERiEsas  have  appeared  fince  the  Compilat  ion  of  the  Article , 
and  which  could  not  be  inferred  in  their  proper  Places. 


I.  Vitriolic  Ether. 
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Variou*  T\/T  Pell eti Eitformcrly  propofeda  mcthodof  rcc- 
1V1.  tifying  this  fluid  by  putting  mangaaefe  into 
the  veflcis  j  but  as  die  vittiolated  mangancfe  might 
perhaps  communicate  fomc  injurious  quality,  another 
method  is  propofed  by  M.  Tingry.  After  firft  draw- 
ing off  the  ether,  he  adds  a  diluted  folution  of  volatile 
alkali,  and  avoids  as  much  as  polliblc  the  dillipation 
of  the  vapours;  the  ether  is  then  rediflilled.  it  may 
afterwards  in  this  way  be  wafted  more  fafely,  and 
with  lefs  Ids.  The  little  proportion  of  the  ether 
which  is  feparatedin  the  water,  may  be  again  recover- 
ed, or  the  water  may  be  again  employed  for  the  fame 
purpofc.  M.  Lune)  propofes  calcined  magnefn  for 
this  purpofc,  as  its  fait  is  not  folublc  ;  though  perhaps 
pure  terra  pondcrofa  might  be  better. 

II.  Nitrous  Acid. 

On  this  fubject  Mr  Higgins  has  feveral  curious  and 
intcrefling  obfervations.  "  It  is  not  an  eafy  matter 
(fays  he),  to  afcertain  cxadly  the  greatcft  quantity  of 
dephlogifticated  air,  which  a  given  quantity  of  nitrous 
acid  may  contain.  I  always  found  nitre  to  vary,  not  only 
in  its  product  of  phlogifticated  and  dephlogifticated  air, 
but  likewife  in  their  proportion  to  one  another.  The 
pnreft  nitre  will  yield,  about  the  middle  of  the  procefs, 
dephlogifticated  air  fo  pure  as  to  contain  only  about 
Y'T  of  phlogifticated  air.  In  the  beginning,  and  near- 
ly about  the  latter  end  of  the  procefs,  air  will  be  pro- 
duced about  twice  better  than  common  air.  On  mix- 
ing the  different  products  of  a  quantity  of  pure  nitre, 
it  was  found  that,  by  cxpofure  to  liver  of  fulphur,  J 
part  was  left  nnabforbed  ;  and  this  was  the  utmoft 
purity  in  which  I  obtained  dephlogifticated  air  from 
nitre.  , 

«  According  to  M.  Lavoificr,  100  griinsof  nitrous 
acid  contain  79;  of  dephlogifticated  air,  and  20^  of 
phlogifticated  air,  which  is  not  quite  four  to  one.  But 
his  experiments  contradict  this  ;  for  whatever  mode  he 
adopted  todecompofc  nitrous  acid,  it  appeared  that  the 
proportion  of  dephlogifticated  air  was  nearly  as  five  to 
one  of  phlogifticated  air. 

"  Mr  Cavcndiih  has  proved,  that  nitrous  acid  may 
be  formed  by  taking  the  electric  fpark  in  a  mixture  of 
three  parts  of  phlogifticated  air,  and  feven  of  dephlo- 
gifticated air,  which  is  but  'y  more  of  dephlogiftica'.cd 
air  than  nitrous  air  contains;  which  may  apparently 
contradict  M.  Lavoifier's,  aswcllasmy  own,  cftimation 
of  the  proportion  of  the  conftitucnt  principles  ofni- 
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trous  aeid?  when  in  its  perfect  ftaie.  The  red  nitrous 
vapour  contains  three  parts  of  nitrous  air  and  one  of 
dephlogifticated  air,  or  one  of  phlogifticated  and  three 
of  dephlogifticated  air  ;  but  nitrous  vapour  may  be 
formed  with  a  lefs  proportion  of  dephlogifticated  air  ; 
and  which,  though  it  may  not  be  to  condeniibk  as  a 
more  perfect  nitrous  vapour,  yet  will,  when  in  contact 
with  pure  alkali,  unite  with  it,  and  form  nitre,  as  was 
the  cue  in  the  experiment  of  Mr  Cavendiftu  The 
common  ftraw-coloured  nitrous  acid  contains  more  de- 
phlogifticated air  than  the  red  nitrous  acid  or  vapour; 
the  proportion  appears  to  be  about  four  to  one  ;  but 
the  colourlefs  contains  about  five  of  dephlogifticated 
to  one  of  phlogifticated  air.  1475 

"  Having  once  a  chargcof  nitrons  and  vitriolic  acid  Method  of 
in  a  green  glafs  retort,  1  put  it  in  a  fand-pot  to  di-  obtaining 
fttti  but  the  pot  being  final],  the  edge  came  too  near  '•Juried 
the  retort,  about  a  quarter  of  an  inch  or  more  above  "yrow**" 
the  charge  ;  which,  before  the  procefs  commenced, 
and  when  it  acquired  more  than  the  heat  of  boiling 
water,  cracked  it  all  round  in  that  direction.  ■  Being 
thusfuuaied,  I  was  obliged  to  withdraw  the  fire,  and, 
before  the  charge  got  cold,  to  ladle  it  into  an  earthen 
pan.  On  introducing  h  into  afreih  retort,  I  obtained 
from  itnitrousacid  nearly  as  colourlefs  as  water.  The 
vitriolic  acid  ufed  in  this  procefs  not  being  very  per- 
fect, the  goodnefs  of  the  nitrous  mdwas  attributed  to 
the  parity  of  the  nitre  from  whence  it  was  diftillcdj 
but  in  another  procefs,  though  the  fame  nitre  wasuled 
with  much  purer  vitriolic  acid,  the  produce  was  of  an 
high  ftraw  colour.  On  recollecting  the  abovemen- 
tiotied  cirenmftance,  the  vitriolic  acid  and  nitre  were 
next  mingled  in  due  proportion,  and  expofed  in  an 
earthen  pan  fct  in  fand,  to  nearly  the  heat  of  boiling 
water,  for  half  an  hour  or  more,  continually  expofmg 
frefli  ftirfaees  to  the  air.  When  the  cha  rge  was  quite 
cold,  I  introduced  it  into  a  retort,  and  dtftilled  as  co- 
lourlefs nitrous  acid  as  the  former.  As  no  nitrous  air 
Was  emitted  during  digeftion,  it  muft  have  imbibed  de- 
phlogifticated air  from  the  aimofpherc."  147<j 

Mr  Proud  found,  that  ftrong  nitrous  acid  will  fct  fire  How  to  fet 
tocharcoal  if  it  be  rendered  very  dry.  Me  likewife  re-  charcoal  on 
marked,  that  charcoal  expofed  to  the  air  a  few  hours  6>c  hy 

:iltcrciicinar.;-jn.  v,  .1 invi  t.,r  i'.,c  exr-c: :  .r.cm.    Liar-  tn,':""  c,r 

coal,  heobferves,  attracts moi ft ure  very  forcibly.  The  ™jrou' 
firft  effeel  of  the  charcoal  on  the  nitrous  acid,  he  ob-  '  ' 
ferves,  is  to  withdraw  a  portion  of  its  water  from  it ; 
by  which  it  is  rendered  highly  concentrated,  at  the 
lame  time  that  the  condcniation  of  the  water  heats  the 
charcoal  in  a  ftnaU  degree,  but  fufficictitly  to  volatilize 
a  nitrous  vapour;  which,  as  foon  as  it  reaches  that 
portion  of  dry  charcoal  next  the  humid  part,  is  con- 
t  denfed 
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Nitre,  denfed  by  it,  and  generates  heat  enough  to  promote 
1 — «  'the  decompofiiion  of  the  nitrous  acid.  Hence  we  fee 
why  the  experiment  wilt  not  fuccced  If  the  acid  be 
'477  t°urcA  on  (lie  fQrface  °f  the  charcoal. 
Iffcft  of  The  effect  of  nitrons  acid  on  blood,  according  to 
mtrouj  a-  Mr  Higgins,  is  very  lingular.  Two  parts  of  blood 
cidon  procured  frclh  at  the  butchers,  otic  of  ftror.g  nitrous 
acid,  and  about  one  fifth  of  the  whole  of  water,  were 
digefted  in  the  heat  nearly  of  boiling  water  (frelh 
portions  of  water  being  occafionally  aJdcd  until  the 
whole  of  the  acid  was  expelled),  when  it  acquired 
almoft  the  colour,  and  exactly  the  taile,  of  bile.  When 
mixed  with  a  Un;e  quantity  of  water,  it  acquired  a 
fine  yellow  colour  j  and,  on  landing,  depofued  a  fnb- 
ftance  of  a  brighter  yellow,  ihoitgft  the  fupernarant 
liquor  ftill  retained  a  yellow  colour  and  bitter  tsftc, 
bu:  not  fo  intcnfcly  as  when  the  precipitate  was  fit- 
fpended  in  it.  The  different  ftages  of  this  procefs 
were  well  worthy  of  obfervation.  No  nitrous  air  was 
produced,  and  the  acid  was  expelled  in  the  Hate  of  a 
white  vapour.  The  liquor  was  found  to  wcreafc  in 
bittcraeu  as  the  acidity  vauilhed.  About  the  middle 
of  the  procefs,  the  (btution  firft  tailed '  acid,  but  was 
quickly  fncceeded  by  a  bitter  fenlation.  It  appears 
t^t  the  nitfOJi  acil  i-.uk  ilcpMogiltir-ned  r.t  '  Vr-.:ru 
the  blood;  for  though  red  nitrous  acid  was  ofed,  it 
was  expelled  in  a  perfect  ftate. 

HI.  Nitre. 

Though  the  artificial  generation  of  the  nitrons  a- 
cid,  from  a  mixture  of  dephlogifticated  and  phlogifti- 
cated  air,  is  now  fufficienrly  underitood,  yet  wc  do  not 
well  know  in  what  manner  nature  performs  the  ope- 
ration. Some  cheniirts,  particularly  M.  Tbotivcnal, 
have  found,  that  putrefaction  favours  the  production 
of  nitrous  acid.  All  animal  fubftanees,  during  their 
decay,  give  out  a  vafl  qianrity  of  phlogiftieated  air  ; 
therefore,  if  depklogifticated  air  be  prefent,  it  will  □- 
nitc  to  the  phlogifticatcd  air  in  its  nafcent  (late,  and 
form  nitrous  acid  :  but  Mr  Higgins  hasobferved,  that 
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Nitregene-  nitrous  acid  may  be  generated  in  plenty  where  there  is 
rated  with- no  putrid  procefs  going  on.  "The  chemical  elabo- 
out  patre-  ntorytt  Oxford  (fays  he)  is  near  fix  feet  lower  than 


thefarfaceof  the  earth.  The  walls  are  conftructed 
with  common  limeftoue,  and  arched  over  with  the 
fame  ;  the  floor  is  alfo  paved  with  Hone.  It  is  a  large 
room,  and  very  lofty.  There  are  feparate  rooms  for 
the  chemical  preparations,  fo  that  nothing  is  kept  in 
the  elaboratory  but  the  neceflary  implements  for  con* 
dueling  experiments.  There  is  an  area  adjoining  it 
on  a  level  with  the  floor,  which,  though  not  very 
large,  is  fufficient  to  admit  a  free  circulation  of  air. 
The  alhes  and  fweepings  of  the  elaboratory  are  depo- 
fiied  in  it.  There  is  a  good  fink  in  the  centre  of  this 
area,  fo  that  uo  flagnated  water  can  lodge  there.  Not- 
withftanding  all  this,  the  walls  of  the  room  afford 
frelh  crops  of  nitre  every  three  or  four  months.  Dr 
Wall,  who  paid  particular  attention  to  this  cirenm- 
ftance,  and  who  told  me  it  contained  fixed  vegetable 
alkali,  reqttefted  I  would  analyfc  it,  and  let  hiin  know 
what  it  contained.  1  found  that  two  ounces  of  it  con- 
tained fix  drachms  of  nitrated  fixed  vegetable  alkali,  and 
three  of  calcareous  nitre.  The  nitre  firft  appears  infmall 
whitilh  filaments  as  fine  as  cob- web,  which,  when  they 
Vol.  IV. 


get  a  little  larger,  drop  off;  lb  that  they  never  acquire  Marine 
lufficieni  growth  to  diitingaifii  their  figure  to  a  naked- 
eye.  On  finding  that  they  contained  fixed  vegetable  **" 
alkali,  1  concluded  that  it  proceeded  from  mi  note  ve« 
geiation;  but  in  this  I  was  miftaken }  for  I  found  that 
they  were  foluble  in  water,  and  that  they  detoDated 
with  charcoal  at  every  ftage  of  their  growth.  Having 
fwept  this  falinc  ciilorefcence  from  the  wall,  I  dug 
deep  into  it,  but  cuuld  not  obtain  nitre  from  it.  When 
a  part  had  been  wbite-walhed,  it  yielded  nitre,  bat 
not  fo  abundantly  as  a  neighbouring  "'pot  which  had  not 
been  treated  in  the  fame  manner.  Hence  it  is  evident, 
that  nitrous  acid  may  be  formed  without  the  ailitlanee 
of  puirefcent  procciTes  in  a  ftill  damp  air,  where 
there  is  a  fnbftance  to  attract  it  uhen  half  formed, 
whereby  it  is  in  time  brought  to  perfection.  Theabove 
facts  moreover  prove,  that  fixed  vegetable  alkali  is  a 
compound." 


IV.  M arise  Acid. 
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Mr  Higgins  informs  ns,  that  he  has,  with  a  view  Unfoeeefr. 
todecompofe  fea-falt,  mixed  it  with  manganefe  in  va*  *»1  at* 
rious  proportions,  and  expofed  them  in  a  reverberating  ,,rrnP,s  to 
furnace  in  a  well  dofed  crucilde  for  three  hours,  to  a  *cco™F>t* 
heat  nearly  fufHcicmto  melt  caft  iron.  In  the  lame  man. 
tier  he  treated  manganefe,  fait,  and  charcoal,  as  well  as 
clay,  fait,  and  charcoal,  and  fattand  clay  alone,  with  very 
little  fucrefs.  He  treated  calcined  bones,  fait,  and  char- 
coal, and  calcined  bones  and  fait,  as  well  as  lime  and 
fait,  in  the  fame  manner,  without  effecting  any  appa> 
rent  change  in  the  fait.  He  was  informed,  however, by 
Mr  Robertfon,  apothecary  in  Bifliopsgate-ftreet,  that 
he  had  partially  alkalized  it,  by  cxpofing  it  with  clay 
to  a  tierce  heat;  but  that  foon  after  it  got  into  con- 
tact  with  air,  it  became  neutral  again.  "If  common 
fait  and  tiiharge  he  fiifed  (fays  Mr  Higgins),  it  is  in 
part  decomposed  ;  the  acid  fuffers  no  decompofition, 
but  unites  with  the  lead  ;  whereby  it  acquires,  when 
the  faline  matter  is  warned  away,  a  yellow  colour.  It  is 
evident  (adds  he)  from  thefe  facts,  that  the  bafis  of 
marine  acid  is  a  combuftible  body,  and  quite  different 
from  light  inflammable  air,  charcoal,  or  any  known 
inflammable  fubftance;  and  that  it  attracts  dephlogif- 
ticated  air  with  greater  force  than  any  fubftance  hi. 
tlierto  difcovered.  Though  charcoal  will  decentpnfe 
alt  other  acids,  except  a  few,  when  united  to  bodies 
which  will  fix  them  until  they  acquire  a  fufiicicnt  degree 
of  hear,  yet  it  has  no  effect  upon  marine  acid." 

According  to  Foorcroy,  if  alkaline  air  be  confined 
by  mercury,  and  dephlogifticated  marine  acid  air  be 
added  to  it  (which  mult  be  done  quickly,  as  the  acid 
air  would  didblve  the  mercury),  each  bubble  produces 
a  flight  detonation,  and  furnifhes  a  very  amuiing  fpec- 

Though  in  Britain  the  dirtitlation  of  the  fpirit  of  Method  of 
fait  with  clay  has  long  been  entirely  laid  afide  for  the  difliUiug 
procefs  with  oil  of  vitriol,  yet  it  is  Hill  practifed  ink',"'"' 
other  countries,  and  may  be  effected  in  the  following  T_ 
manner:  Having  previoufly  decrepitated  the  fait,  and 
dried  the  clay,  they  are  then  to  be  ground,  mixed,  and 
lifted  together.    The  mixture  is  next  to  be  worked 
with  a  fpatula,  and  then  with  the  hands,  until  it  is 
brought  into  a  moderately  ftiff  and  uniform  mafs. 

}  D  This 
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Marine  This  is  to  be  divided  into  balls  about  the  fizc  of  a  pi- 
acid,  peon's  egg,  fo  that  they  can  pafs  through  the  neck  of 
"  "  '  the  retort ;  but  before  they  arc  put  into  the  drilling 
veflel,  it  is  proper  to  dry  them  thoroughly.  The  re- 
torts mufl  be  of  ftonc-ware,  and  carefully  coaxd,  in 
order  to  prevent  them  from  breaking  with  the  intenfe 
heat  to  which  tbey  are  expofed.  They  are  to  be  filled 
two-thirds  full  of  materials,  and  the  diftillation  mull 
be  performed  in  a  revcrberatory  furnace.  The 
receiver  at  firfl  is  not  lu;ed  on,  becaufe  that  which 
rifea  in  the  beginning  of  the  diftillation,  being  very  a- 
queons,  is  to  be  put  by  itfelf.  When  this  has  come 
over,  another  receiver  is  then  to  be  applied,  and  ce- 
mented with  fat  lute,  and  covered  wiih  a  cloth  daubed 
with  a  mixture  of  lime  and  the  whites  of  eggs.  The 
heat  it  to  be  raifed  until  the  retort  ts  red- hot,  and  con- 
tinued in  this  decree  until  the  diftillation  ecafes. 

Various  proportions  of  clay  and  fait  have  been  re- 
commended for  this  procefs;  but  it  feems  probable 
that-  not  lelfc  than  ten  parts  of  clay  to  one  ot  fal  r,  as 
Pott  has  directed,  will  be  found  neceffary.  Ioftead  of 
the  clay,  fome  direct  the  ufeof  bole ;  but  this  is  in- 
convenient on  account  of  ihe  iron  it  contains.  Pow- 
dered talc  has  alio  been  recommended,  but  this  is  not 
always  free  from  iron ;  and  where  a  very  pore  fpirit  is 
wanted,  there  is  a  necefltty  for  having  rccourfe  to  oil 
of  vitriol,  and  glafs  or  flone-ware  vcffeU.  As  the 
marine  acid  cannot  be  feparated  from  the  earthy  mix- 
tores  abovementioned,  bat  by  means  of  moifture, 
M.  Beaumfc  advifes  to  moiftcn  the  reuduum,  and 
repeat  ihe  diftillaiion,  by  which  more  acid  will  be 
T4S(  obtained. 
Effect  <rt~  As  the  marine  acid  has  very  little  action  upon  phlo- 
marloeacid  gjftic  matters,  it  cannot  therefore  affect  oils,  either  ex- 
upon  ph!o-  prC|fed  or  efiVntial,  in  *  manner  ftmilar  to  the  vitriolic 
giibc  mat-  of  n5troos>  2Vf  Marges,  however,  has  obferved  yellow 
cryftals  refcmbling  araoer  formed  in  bottles,  containing 
a  mixture  of  oils  and  marine  acid  of  moderate  ftrength, 
which  had  flood  for  fcvcral  months.  The  little  effect 
which  the  marine  acid  has  upon  thefe  fubft.nices  was 
firft  fiippofcd  to  be  owing  to  iis  want  of  phlogiflon  in 
itfelf  $  but  when  it  was  afterwards  found,  that,  by 
the  application  of  certain  fubftances  which  have  a  great 
attraction  for  phlogifton,  the  marine  acid  was  render- 
ed capable  of  uniting  very  readily  with  inflammable 
matters,  the  former  theory  was  abandoned.  It  was  now 
aflerted,  that  the  acid,  infiead  of  containing  no  phlo- 
gifton, was  naturally  endowed  with  a  very  confidcrable 
quantity ;  and  that,  in  its  new  ftate,  it  was  dephlo- 
giflicated  by  the  fubftances  applied.  On  the  other 
hand,  the  antiphlogiftians  afferted,  that  no  change  was 
thus  made  npon  it,  fan  her  than  adding  a  quantity  of 
pure  air,  which  they  fuppofc  to  be  the  balls  of  all  a- 
cids.  On  this  fubjeft,  however,  M.  Cornctte  main- 
tains, that  the  marine  acid  feecis  to  have  fo  little  ac- 
tion upon  inflammable  fubftances,  merely  becaufe  it  is 
weaker  than  the  reft;  and  likewife  that  it  is  often 
previoudy  combined  with  fome  inflammablo  matter, 
by  which  its  attraction  is  prevented.  He  maintains, 
that  if  the  marine  acid  be  concentrated  in  fnch 
a  manner  as  to  render  its  fpecific  gravity  to  that 
of  water  as  io  10  16,  it  will  then  ad  upon  oils  with 
heat  aod  effervefcence,  reducing  them  to  a  black  and 
thick  fubftance,  and  even  homing  them  to  a  kind  of 
coal.  Some  experiments  have  been  made  by  Mr  HaiTc, 


with  a  view  to  inveftigate  the  action  of  the  marine  Marine 
and  vitriolic  acids  upon  balfams  and  oils;  for  which 


purpofc  he  mixed  two  drachms  of  lmoking  fpirit  of 
fait  with  one  of  each  of  the  oily  fubftances  to  be  tried. 
The  remits  were,  that  Canada  balfam  gained  one 
fcruplc  in  weight;  balfam  of  caplvi  19  grains t  flo- 
ra*, and  Venice  turpentine,  each  one  fcniple ;  afphal- 
tum  18  grains }  bat  the  eflential  oils  or  anife-fecd, 
benzoin,  ocrgamot,  coriander,  and  many  others,  were 
not  altered  in  any  degree.  The  action  of  this  acid 
upon  inflammable  matters,  however,  is  augmented  by 
its  being  reduced  into  the  form  of  air. 

Gmelin  relates,  that,  by  diftitling  a  mixture  of  five 
parts  of  fall,  twelve of  fpirit  of  wine,  and  roar  of  vi« 
triolicacid,  to  which  he  had  pre vionfly  added  one  or 
two  parts  of  water,  he  obtained  a  completely  dulcified 
fpirit  of  fait,  and  an  imperfectly  dulcified  fpirit  of  vitri- 
ol, upon  rectifying  the  liquor.  14S* 

Homutrg  found,  that  glafs  was  corroded  by  the  Ohu  tor- 
marine  acid  :  and  bis  observation  has  been  confirmed  rodedb) ■  it. 
by  Dr  Prieflley ;  who  finds  that  its  corrofivc  pow- 
er is  augmented  by  confining  the  acid  in  tubes  hermeti- 
cally Jelled.  Its  power  is  exerted  not  only  on  flint- 
glafs,  bot  even  on  common  green  glafs  ;  though  more 
powerfully  on  the  former,  where  it  chiefly  attacks  the 
red-lead  ufeo  in  its  compoliiioti.  By  inclcfing  marine 
acid  gas  for  fome  weeks  in  a  glafs  tube  expofed  to  heat, 
an  incruftation  was  formed  on  the  infide,  while  the 
air  was  dimiuifhed  to  4  of  its  original  bulk,  one  half  of 
which  was  abforbed  by  water ;  the  other  was  phlo- 
gifticated  air.  ,.<>. 

The  marine  acid  is  generally  met  with  of  a  yellow  Caufc  of 
or  reddifh  colour,  which  by  Mscquer  is  given  as  one  of  the  yellow 
its  character] (lie  marks.   In  general,  however,  this £olour  of 
colour  is  thought  to  proceed  from  irons  bot  Dr  Pricft-  m",nc 
lev  has  found  that  it  may  be  produced  by  many  different  ' 
fub (lancet;  and  his  observations  have  been  confirmed 
by  Schcelc  and  other  chemiAs,    The  Doctor  is  of  opi- 
nion thai  it  is  occafioned  for  the  mod  part,  if  not  al- 
ways, by  a  mixmre  of  earth ;  and  he  was  able  to  com- 
mimical*  it  by  means  of  calcined  oyfte r- (hells,  calcined 
magnelia,  pipe-clay,  or  pounded  glafs;  but  not  by 
wood-alhcs,  Iror.i  whence  the  air  had  been  expelled  by 
heat.    It  was  effectually  difcharged  by  flowers  of  zinc, 
a  coal  of  cream  of  tartar,  and  by  liver  of  fulphur;  but 
he  found  that  the  colour  which  had  been  difcharged  by 
liver  of  fnlphur,  would  return  by  mere  expofnre  of 
the  acid  to  ibe  atmofphere,  but  not  that  which  had 
been  difcharged  by  flowers  of  zinc. 


DcphUgijlkattd  fpirit  if  fait. 
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When  the  action  of  this  vapour  upon  any  thing  is  Expeditious, 
to  be  examined,  the  fubflance  mult  be  put  into  a  bottle  Method  of 
in  fnch  a  manner  as  to  remain  in  contact  with  it ;  or  |>'«cl"n« 
it  may  be  put  into  a  glafs  tube,  which  is  fufpended  and  mtn' 
fixed  to  the  (topper,  and  thus  introduced  into  the 
bottle— From  tis  property  of  deflroyiitg  ail  vegetable 
colours,  it  pronult  s  to  be  of  very  confidrrabie  nfc  in  the 
arts,  provided  it  coold  be  had  in  fitflkicni  quantity, 
and  ehcup.  Ii  bleaches  yellow  wax,  and  when  proper- 
ly applied  to  lintu,  will  whiten  it  fumcit-ntly,  and  with 
out  injury  in  a  few  hours.   This  may  be  effected  by 
fteepiug  the  linen  for  thai  fpaceof  time  in  water  im- 
pregnated with  the  dcphiugifticated  marine  gas.  It 
unites  with  (bis  fluid  rather  more  cafily  than  fixed  air. 

Ber- 


Praftice.  C    H    E  M 

Mariae    Bertliollet,  in  order  to  impregnate  water  with  it  with. 


out  expofing  the  operator  to  the  fume,  v 


irbich  is  ex- 
tremely difagreeable,  put  the  mixture  of  marine  acid 
ami  manganefe  into  a  retort.  To  this  he  applied  firft 
art  empty  battle, and  then  feveral  others  filled  wub  wa- 
ter, and  communicating  with  each  other  by  means  of 
bent  tubes  5  furrouuding  ihe  whole  with  ice.  When 
the  water  in  the  bottles  was  fatorated,  the  eas  became 
concrete,  and  tell  to  the  bottom  j  but  with  the  fmallelt 
heat  U  arofe  to  the  top  in  bubbles.  The  fpecific  gra- 
vity  of  the  Cammed  water  was  to  that  of  diftilled  wa- 
er,  when  ihe  thermometer  was  only  five  degrcesabovc 
the  freezing  point,  as  1003  to  1000.  This  impreg- 
nated water  is  not  acid,  but  has  an  auflcre  taftc,  and 
has  the  lame  action  as  the  gas,  though  in  a  weaker  de- 
gree. MrBcrthollet  has  obeyed,  that  ihe  addition 
of  alkalies  docs  not  prevent,  but  rather  promotes,  the 
dikharge  of  colours;  for  which  reafon  he  directs  to 
add  a  fixed  alkali  to  (he  impregnated  water  :u  which 
linen  is  to  be  ftccped  for  bleaching.  This  is  the  ex- 
diiioas  method  hinted  at  under  the  article  Bleach- 
bot  which  has  not  hitherto  come  into  ufe,  prin- 
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air  of  any  kind  is  produced,  but  a  ^nsmlljr  of  tihereal  Ar^a- 
liqoor  very  (lightly  acid.  The  proportion  ufed  by  . 
Pillttitrwere  an  oouceanda  halt  of  manganefe,  five 
ounces  of  conetnsraied  marine  acid,  and  three  ounces 
of  fpirit  of  wine.  "  In  thisprocefs  (frys  tit  Kier), 
the  whole  of  the  drpulogiuicstcd  acid  items  to  have 
united  with  the  fpirit  of  wine,  and  to  have  formed 
eihcr.  The  difficulty  of  combining  marine  acid  with 
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"  The  dephloijiftieated  marine  acid  does  not  difeharge 
all  colours  with  equal  eafe.  Thofc  of  litmus  and  fyrup 
of  violets  are  entirely  deftroyed,  and  turned  white. 
The  colouring  matter  of  Brazil-wood,  and  fome  gretn 
parts  of  plant*,  retain  a  yellow  tint.  The  leaves  of 
evergreen  ptants  refill  it*  action  for  a  long  time,  and  t 
lafl  only  acquire  the  yellow  cohnjr  which  theyaffiw.e 
by  long  cxpofure  to  the  air;  and  in  general  the  changes 
of  colour  which  vegetable  matters  firffer  from  this  g  is, 
are  fimilar  to  thofe  which  take  plice  on  long  expo! urc 
to  the  air  1  and  by  this  operation  the  gas  is  convened 
into  common  marine  acid. 

•  Oils  and  antmal  fata  are  thickened  by  this  gas  5  and 
by  thefe  and  other  inflammable  fubitanccs  it  is  reduced 
phlogiftka-  to  the  date  of  common  marine  acid.   Light  is  faid  to 
produce  the  fame  effect.   It  unites  with  fixed  alkalies 
and  calcareous  cartbs,  but  without  any  fenfiblc  efirr- 
vefccncc  ;  and  thus  they  lofe  their  peculiar  taftr  and 
Colour.    M.  Berthollct  having  boiled  in  a  retort,  to 
which  a  pneumatic  apparatus  was  affixed,  fotne  of  ihe 
dephlogifticated  marine  acid  liquor  with  mineral  alka- 
li, thus  obtained  a  considerable  quantity  of  elaltic 
fluid,  eompofed  partly  of  fixed  air,  partly  of  the  air 
contained  in  the  veflets,  and  partly  of  air  conliderabty 
purer  than  that  of  the  atmofphere.   The  remit  of  the 
combination  was  common  fait.   On  repeating  the  ex- 
periment with  lime,  no  fixed  air  was  obtained  1  but 
thai  which  came  over  became  gradually  more  and  more 
dephlogifticated.    Volatile  alkali,  even  when  cauftic, 
occafioned  an  effervefcencc,  and  emitted  a  peculiar 
kind  of  air,  which  Was  neither  fixed  nor  dcphlogiftica- 
ted,  but  of  a  peculiar  kind. 

Green  vitnol  is  changed  to  a  red  by  the  dcphlogifti- 
eated  gas,  but  the  colour  of  blue  and  white  vitriol  is 
not  affected.  By  the  affifUnec  of  light,  it  airs  upon 
phofphorus,  and  the  refult  is  phofphoric  and  common 
marine  adds.  It  daes  not  diflblve  tee  nor  cam- 
phor; in  which  refpects  it  differs  from  the  common 
marine  acid  gas. 

On  mixing  marine  acid,  manganefe,  and  fpirit  of 
wine,  and  diftilling  them  witha  very  gentle  heat,  little 


fpirit  of  wine,  fo  as  to  form  an  ether,  is  well  known, 
and  though  there  have  bten  tome  approxim.ticn.  toit, 
yet  the  only  inftanccs  in  which  it  b»s  been  completely 
effected,  have  foccccded  in  coiifeqnence  0/  the  marine 
acid  being  depblogifticaicil ;  by  which  its  action  on 
fpirit  of  wine,  as  well  as  on  all  inflammable  matters,  is 
grcarly  increafed." 

M.  Pelletier  has  obferved,  that  when  we  pot  a  bit  of 
phofphorus  into  dephlogilticated  marine  gas,  the  tor* 
mer  is  imnicdiatcly  diflblved,  and  a  light  is  perceived, 
the  veffel  being  filled  at  the  fame  time  with  white  va-  t4tj 
pours.    He  has  I  ike  wife  obferved,  that  fea-falt,  with  Method  of 
anexcefsof  pure  air,  thrown  into  heated  vitriolic  a-  pee-wiring  .a 
cid  produces  a  finall  detonation.   To  make  this  fait 
in  quantity,  take,  for  intlance,ien  pounds  of  fea-falt,  lhtsieid  ^ 
mixing  it  with  from  three  to  four  pounds  of  manganefe,  ^v»r,;,y_ 
poor  on  the  mixture  ten  pounds  of  vitriolic  acid,  and  di- 
flil  with  Woutfe's  apparatus,    Pafs  the  difengaged 
acid  through  a  folution  of  fixed  vegetable  alkali,  either 
cauftic  or  orberwife.  A  little  more  than  ten  ounces  of 
the  new  marine  fait  with  excefs  of  pure  air  is  obtained, 
and  a  quantity  of  fait  of  Sylvius,  or  digcflive  fait. 
The  fait  with  excels  of  pure  air  cryftallizcs  firft,  and 
by  means  of  repeated  cryflallizaiions,  is  entirely  difen- 
gaged from  the  other. 
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Marine 
ether. 


This  acid,  which  is  named  from  its  property  of  dif-  Vsriout 
folving  gold,  is  compounded  of  the  nil  reus  and  ma-  ways  of 
rine  acids.   Gold  and  platina  cannot  be  diffolved  in  ££™f 
any  other  menftruum,  nur  can  rcgulus  of  antimony  and  "      E  ' 
tin  be  fo  eafily  diflolved  by  any  other  as  aqua-re- 
gia.    It  maybe  made  various  ways.  1.  By  adding 
the  two  acids  to  each  other  directly.   2.  By  rfifEblving 
in  the  nitrous  acid  f»me  fait  containing  marine  acid, 
particularly  fa)  ammoniac  and  common  ialt.    3.  By  di- 
Ailling  nitrous  acid  from  either  of  thefe  falts.  And, 
4.  Id  Dr  Prieftlcy's  method  of  impregnating  marine 
acid  with  nitrons  acid  vapour.  1489 

The  only  difference  between  thofe  liquors  prepared  D:3cr<.ncet 
by  the  methods  abovementioned  is,  that  when  fal  am-  •*V£eei., 
mouiac  or  fea-falt  are  diflblved  in  the  nitrous  acid,  'hejj"^ 
aqua-regia  contains  a  quantity  of  cubic  nitre,  or  nitrous  * 
ammoniac,  which,  tho'  it  cannot  much  affect  the  acid  as 
a  k>lveiu,may  make  a  considerable  difference  in  the  na- 
ture of  the  precipitate.    Thus,  gold  precipitated  from, 
an  aqua-regia  formed  by  the  pure  nitrous  and  marine  .  : 
acids,  does  not  fulminate,  though  it  does  fo  when 
precipitated  from  one  made  with  fal  ammoniac.  There  . 
are  no  citablifbed  rules  with  regard  to  the  proportions 
of  nitrons  and  marine  acids,  or  of  nitrov.s  acid  and  fal 
ammoniac,  which  ought  to  be  employed  for  the  pre- 
paration of  aqua-regia.    The  common  aqua-regia  is 
made  by  diffolving  four  ounces  of  fal  ammoniac  in  16 
ounces  of  nitrous  acid  ;  but  thefe  proportions  muft  be 
varied,  according  to  the  nature  of  the  intended  fola- 
4  D  a  lion. 
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CHEMISTRY. 


Pradicc. 


Borax,  lion.  Platina,  for  inftance,  is  diflblved  in  the  greateft 
*  quantity  by  equal  pans  of  the  two  acids ;  regulua  of 

antimony  by  lour  parts  of  nitrous  acid  to  one  of  ma- 
rine; and,  in  general,  the  greater  the  quantity  of  ma- 
rine acid  employed  in  the  mixture,  tbc  lefs  are  the  im- 
perfect metals,  particularly  tin,  calcined  or  precipita- 
ted by  it.  A  mixture  of  two  pana  of  fpirit  of  nitre, 
and  one  of  fpirit  of  fait,  diflblves  nearly  att  equal  weight 
of  tin  into  a  clear  liquor,  without  forming  any  preci- 

Jikv.tr  ;   I1.1t,   for   t J  5    pt.il  j-t.jf._-,    [he  I f  L -  J  1.   1 1 !  1 1 [    L  : 

conduced  flowly,  and  heat  avoided  as  much  as  pof- 
fiblc. 

VI.  Borax. 

In  a  memoir  in  Crcll's  Chemical  Annals,  by  M. 
Tychfon,  the  author  (hews,  by  different  experiments, 
1400     tDat  it  may  (bmciimes  be  purified  by  folmron,  rillra- 
McthoJs of tton,  and  evaporation  only;  but  that  fomctimes  the 
purifying    operation  is  more  eafy  and  cfFeclual  by  previous  catrj- 
borax.      nation;  but  then  the  product  is  a  little  leiTencd,  efpe- 
cially  if  the  calcined  mafs  be  not  well  powdered,  and 
then  boiled  fofficiently  in  water.  Powder  of  charcoal, 
he  fays,  may  be  fometimea  advanngcoufiy  employed 
in  the  purification ;  bni  in  general  there  it  no  diffe- 
rence between  the  crude  and  purified  bi>rax,  except 
in  the  addition  of  extraneous  matters;  at  Icafl,  as 
the  quantity  of  acids  is  the  fame,  the  addition  of  mi- 
neral alkali  isufelefs:  thefc  extraneous  matters  are  an 
animal  fat,  and  a  fand  compofed  of  clay,  lime,  and  a 
martial  earth.   If  the  oily  matter  of  tartar  be  ftps- 
rated  by  palling  the  lixivium  through  *  ftratum  of  clay, 
as  is  fnppofed  in  the  preparation  of  the  cryltals  at 
Montpcher,  it  woold  fogged  a  method  of  greatly  a- 
bridging  the  proctfs  of  the  purification  of  borax. 
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VII.  sfciu  of  Borax,  or  Sed4t/vje  Salt. 


Mcthodsof    On  the  preparation  of  this  fait  Mr  Bcaume'  obferves, 
preparing  ;n„  ,  ]j„|e  mctc  Mjj  ouglit  to  be  added  to  the  borax 
the  feda-  |nan  wji,,  j,  j„fl  fufficicnt  to  fa i urate  its  alkaline  ba- 
lllll       lis.   Unteft  this  be  done,  the  fedative  fait  remains 
bans.     confounded  with  the  other  faltne  matters  in  the  Mu- 
tton, and  of  confluence  tbc  cryAallizatlon  *»nft  bedif- 
turbcd.    the  (alt,  though  formed  in  an  acidulated  li- 
quor, is  easily  deprived  of  its  fupirfiuous  acid  by  drain- 
ing upon  paper.    It  does  not  cryflidlize  as  foon  as  the 
ftrou>,«r  acid  feparates  it  from  its  bafis,  even  tho'the 
fohtiion  of  borax  had  been  previoufly  made  as  firong  as 
poffiblej  but  this  delay  is  occafioned  by  the  heat  of 
the  liquor ;  for  as  foot,  as  it  coo!s,  a  considerable  quan- 
liy  of  cryftals  is  formed. 

The  ac'd  of  borax  Hoes  not  fall  into  powder  when 
raus  expofed  to  the  air,  but  rather  attracts  a  little  moiflnre 
lt>  proper-  fr'  »mit.  Its  taftc  is  at  firft  fomewhat  fourifh,  iben 
cooling  and  biltcrilh  ;  and  laftly,  it  leaves  in  agreeable 
fwcetnefs  on  the  tongue.  It  makes  a  crcakaig  found, 
and  feels  a  little  rough  between  tbeterth;  and  when 
vitriolic  acid  is  poured  upon  it,  exhales  a  iranlient  o- 
dour  of  mnlk.  It  is  folublc,  according  to  fome  cbe- 
mills,  in  the  proportion  of  one  to  20  in  cold  waier,  or  of 
one  to  eight  in  boiling  water.  Wensel  informs  us, 
that  960  grains  of  boiling  water  diftolve  434  of  the 
fait;  while,  on  the  oilier  hand,  Morve«i  aflerts,  that 
he  could  diflblvc  no  more  than  183  grains  in  a  pound 


of  diltillcd  water.    Koufs  informs  us,  that  fixed  air  Acid  of 
prevents  the  folntionof  the  fait  in  water;  and  Morveau,  borax  and 
that  itsfbhibility  is  much  augmented  by  cream  of  tar- its  'omhl. 
tar.   When  prcviouQy  made  red  hot,  it  diflblves  in  wa-  ,ls,,,ons- 
ter  with  a  fmell  of  faffron,  and  a  grey  powder  of  an 
earthy  appearance  is  precipitated,  which  is  folublc  in 
vitriolic  and  marine  acids,  and  tuay  be  again  precipita- 
ted in  the  form  of  fedative  fait. 

Phlogiflicated  iilkali  makes  no  change  on  fedative 
fait  in  lolution ;  but  paper  dipped  in  a  rotation  of  it  in 
vinegar,  and  afterwards  dried,  bums  with  a  green 
flame.  It  is  capable  of  vitrification,  though  mixed 
with  fine  powder  of  charcoal ;  and  wiih%ot  unites  in- 
to a  black  mafs  like  bitumen;  which,  however,  is  cafi- 
ly  foiuble  in  water,  and  can  fcarce  be  reduced  10 
allies,  but  partly  fublhucs.  By  the  affillance  of  heat 
it  diflblves  in  oils,  cfpecially  thofc  oj  the  mineral  kind  ; 
and  with  thefe  it  yields  (olid  and  fluid  ci.n-.uouuds, 
which  gives  a  green  colour  to  fpirit  of  wine.  Rubbed 
with  pholphorus  it  does  net  prevent  its  inflammation ; 
but  a  yellow  earthy  matter  is  left  behind.  It  fecms  al- 
io 10  give  to  white  and  red  arfenic  a  great  degree  of 
fixity,  fo  as  even  to  become  vitrefcible  in  the  firei  and 
this  property  it  communicates  alfo  10 cinnabar.  When 
mixed  and  heated  with  powder  of  charcoal,  it  forms  no 
liver  of  fulphur. 

Sedative  Salt  combined, 

1.  With  volatile  alkali.  The  produce  of  this  is  a  pe- 
culiar ammoniacl  fait,  which  does  not  evaporate  when 
thrown  on  burning  coals,  or  otberwife  intenfely  heated, 
but  melts  into  glafs  of  a  greyiJh  colour,  bottranfpa- 
rent,  which  cracks  when  expojcd  to  the  air;  and,  on 
diflnlution  in  water,  (hoots  into  foiall  cryftals,  which 
appear  to  have  loft  none  of  their  alkaline  balls.  It  may 
be  riecompofed  by  the  acetotis  as  well  as  the  mineral 
acids,  and  by  fixed  alkalies  and  lime. 

2.  With  magncfta  this  acid  fhoots  into  irregular  cry- 
flalline  grains  folublc  in  vinegar  and  acid  of  ants;  in 
which  liquids  they  cryflallize  like  fmal)  needles  joined 
together  at  right  angles.  They  are  decomposed  by  all 
other  acids,  and  likewife  by  fpirit  of  wine.  In  the 
fire,  however,  they  melt  ealily  without  any  decomposi- 
tion ;  and  in  the  dry  way  fedative  fait  decompofes  all 
the  earthy  falts formed  by  magnefia  and  any  of  the  vo- 
l.,ti'.c  -in  .Is. 

3.  With  pure  earth  cj  aluw,  fedative  fall  forms  a  fall 

very  difficult  of  fblution,  when  one  part  of  earth  is 
ground  with  four  times  its  weight  of  fedative  fait  and 
water.  The  fame  kind  of  earth,  mixed  with  half  ita 
weight  of  fedative  fait,  forms  a  bard  grey  mafs,  refem- 
bling  pumice  ftonet  part  of  which  is  ibluUe  in  water, 
and  yields  a  mealy  fedimeni,  together  with  fome  it- 
dative  fait  unchanged. 

4.  With  fiiicctut  enrth  the  fedative  fait  does  not  unite 
in  the  motll  Way ;  but,  on  melting  one  pun  of  acid 
with  two  of  this  earth,  we  obtain  a  frothy,  hard,  grcy- 
iuVwhite  mafs,  from  which,  however,  the  acid  may  be 
again  procured. 

5.  Cc/d  is  not  acted  upon  in  the  wet  way  by  acid  of 
borax;  nrvcrthelefs  Routs  »bferved,  that  when  fedative 
fait  w*s  melted  with  gol-  lea«,  it  did  not  vitrify,  but 
became  frothy  and  har<i,  !  d  not  colour  the  flame  of 
fpirit  of  wine,  and  only  ?  dale  of  it  was  folttblo  in 
water  la  which  fedative  fait  had  been  cryftalli&d. 


Pra&ice. 

Aria  of  A  folation  of  borax  in  which  fedative  fait  was  diffolved, 
borax  and  did  not  precipitate  gold. 

it»  combi-      6.  Plat'ma  is  not  precipitated  from  aqua-regia  by  fc- 
dative  fair. 

7.  Silver  is  not  aflefted  by  melting  with  an  equal 
quantitv  o  f  fedative  fait;  but  ibe  Utter  is  vitri- 
fied in  fuch  a  manner  as  to  become  infoluble  in 
water. 

8.  Mtrcury  is  not  diflblvcd  cither  in  the  dry  or  wet 
way ;  but  a  foliuion  of  borax  faturatcd  with  feda- 
tive fill  precipitates  it  iu  *  yellow  powder  from  nitrous 
acid. 

9.  With  c^per.  On  this  metal  fedative  fait  a£$  but 
weakly,  even  when  the  folurion  is  boiling;  hot;  ne- 
verthclcfs,  as  much  of  the  metal  is  diflolvcd,  as  gives 
a  little  white  precipitate  on  the  addition  of  fixed 
alkali  ;  but  volatile  alkali  does  not  throw  down  a 
blue  precipitate,  nor  turn  the  folation  of  that  co» 
lour.  The  folution  of  borax  precipitates  all  foiations 
of  copper  in  acids,  and  then  the  fedative  fait  unites 
with  the  copper  in  form  of  alight  green  jelly,  which, 
after  drying,  is  of  very  difficult  folution  in  water. 
Bergman  fays,  it  is  of  an  agreeable  green  colour,  which 
it  prefcrves  after  being  dried;  and  that,  when  expoled 
to  the  fire,  it  melts  into  a  dark-red  vitreous  fubftance. 
Wenzel  afTerts,  that  by  long  continued  trituration  of 
copper  filings  with  fedative  fait  he  obtained  1  folution 
of  the  metal,  which  yielded  cryftals  on  being  evaporat- 
ed. With  twice  its  weight  of  copper  in  a  covered  cru- 
cible, an  infoluble  vitreOOS  OUfs  was  obtained. 

10.  Tin  is  not  apparently  acted  upon  by  boiling  with 
fedative  fait;  nevertheless, the  foliuion  becomes  turbid 
on  the  addition  of  an  alkali.  By  melting  the  calx 
with  half  its  weight  of  fedative  fait,  we  obtain  a  black 
niafs  like  the  dark  coloured  tin  ore.  By  rubbing  for 
a  longtime  filings  of  tin  with  fedative  fait  and  water, 
and  afterwards  digcfling  the  mixture  with  heat  for  one 
day,  an  hard,  fandy,  and  irregularly  ihaped  fait  was 
obtained,  which,  by  diflblution  in  water,  yielded 
tranfparcnt,  white,  polygonons  cryftals  s  and  a  fait  of 
of  the  fame  kind  was  obtained  from  the  flag  produ- 
ced by  melting  equal  parts  of  fedative  ialt  and  tin 
filings. 

11.  Le*J  is  not  acted  upon  directly;  but,  on  adding 
a  folution  of  borax  to  folntions  of  the  metal  in  vitriolic, 
nitrons,  marine, or  acetous  acids,  the  fedative  lilt  unites 
with  the  lead.  One  part  of  fedative  fait  with  two  of 
minium  gives  a  fine,  greenilh -yellow,  tranfparent,  and 
infoluble  glafs. 

13.  Wdh  iron.  The  acid  of  borax  difiblves  this 
metal  more  eafily  than  any  other.  The  folution  is  amber- 
coloured,  and  yields  an  ocluy  ledimcttl,  with  chillers  of 
yellow  cryftals  containing  a  little  iron.  The  metal  is 
precipitated  by  borax  from  iis  foluiions  in  vitriol ic  ni- 
trous, marine,  and  acetous  acids,  and  the  precipitates 
are  foluble  tn  fedative  fait.  A  folution  of  iron  may 
a'.fo  be  obtained  by  melting  this  fait  with  iron  filings, 
and  lixiviating  the  niafs. 

13,  Zinc  communicates  a  milky  colour  by  digefthm 
with  folution  of  fedative  fait.  By  evaporation  it  affords 
a  confttfed  falinc  mafs,  and  a  white  earthy  powder  by 
precipitation  with  alkali.  Flowers  of  zinc,  melted 
with  fedative  fait,  form  a  light  green  infoluble  flag. 

14.  Bifmuib,  in  its  metallic  ftate,  is  not  acted  upon  by 
fedative  fait,  but  is  precipitated  by  borax  from  a  mix- 


CHEMISTRY. 


581 


rare  of  vitriolic  and  marine  acids,  in  form  of  a  v«iy  AcMofbo- 
whitc  powder,  which  keeps  iis  coloor  when  expofed  ta*^d  »•» 
to  air,  and  melts  in  the  fire  to  a  white,  tranfparent,  and  c°^u :4t'" 

permanent  glafs.  «  ^  , 

1  J.  Rtgnlut  ef  tnthmnj  is  not  acted  upon  directly, 
but  its  calx  is  difTolved  when  precipitated  by  borax 
from  a  folution  in  aqua-regia. 

16.  White  arjemie  unites  with  fedative  fait  either  in 
the  dry  or  moift  way,  and  forms  a  cryftallizable  com* 
pound,  forming  either  pointed  ramifications,  or  white, 
greyifh.and  ycllowiih  faline  powder. 

17.  Ou  regftltis  tfcoial:  the  acid  has  no  direct  action ; 
but  borax  precipitates  it  from  its  folution,  and  the 
calx  melts  with  the  fait  into  a  flag  of  a  btuilh-grey 
colour ;  and  tins,  bylixiviation  and  evaporation,  affords 
a  fedative  fait  impregnated  with  cobalt,  of  a  reddifh 
white  colour,  and  of  a  ramified  form. 

18.  Nicktt  n  precipitated  from  its  folution,  and  the 
fedative  fatt  unites  with  it  into  a  faline  fubftance  diffi- 
cult of  folution. 

A  variety  of  opinions  have  been  formed  concerning 
the  nitnrc  of  fedative  fait.   M.  Bourne'  and  M.  Ca- 
det particularly  have  made  a  great  number  of  experi- 
ments on  the  fiibjecti  but  as  none  of  thefe  have  led  to 
any  certain  conchifion,  we  forbear  to  mention  (hem  at 
prefect.   Thofc  of  Meffrs  Exfchtquet  and  Struve  have  _ 
indeed  eflablifhed  fbmekindof  relation  between  the  Jj^"^" 
acids  of  borax  and  phofjpborns,  and  they  have  made^det* 
feveral  attempts  to  analizetbe  former,  but  with  little  determine 
fuccefs.   The  moil  remarkable  of  ihefe  experiments  the  na»nr« 
are  the  following.   1.  They  diflilled,  with  a  fir»ng  ,.h«ft* 
heat,  two  parts  of  phofphoric  acid  evaporated  to  the**1'"'*1'' 
confidence  of  honey,  one  of  fedative  fait,  and  two  of 
water.   Towards  the  end  of  th«  Jiftillation  a  very 
acid  liquor  was  obtained;  and  the  rtlidnnm  was  a 
wbifc  earth,  in  quantity  above  three-fourths  of  the  fe- 
dative fait  employed,  and  which,  on  examination,  was 
.found  to  be  the  liliceons  earth  ;  the  liquor  which  paf- 
fed  over  into  the  receiver  being  found  to  be  the  vo- 
latile phofphoric  acid.   If,  in  this  experiment,  too 
mnch  phofphoric  acid  be  added,  a  greafy  matter  re- 
mains; and,  if  too  little,  apart  of  the  fedative  fait 
will  remain  umleeoinpofed.    In  their  attempts  to  com- 
pofc  borax,  they  combined  phofphoric  acid  with  mi- 
neral alkali,  the  refult  of  which  was  a  compound  re- 
frmblinj*  borax  in  many  refpects.  When  expofed  to 
the  fire  it  melts  into  a  very  fufible  glafs,  which  has  a 
mild  tafte,  and  fecms  neutral,  but  on  expofnre  to 
the  air,  becomes  moid  and  acid.   On  being  fatnrated 
with  alkali  a  fecond  time  and  vitrified,  it  again  deli- 
qtiefces  and  becomes  acid  ;  and  the  more  frequently 
this  operation  is  repeated,  the  greater  is  the  refem- 
blance  it  bears  to  borax.    In  this  experiment  they  (hp- 
pofed  that  the  alkali  was  decomposed,  and  converted 
into  an  earth  limilar  to  that  of  fedative  fait. 

With  earthy  fubflances  the  remits  were  very  re- 
markable. With  earth  of  alum  a  cryftallizable  fait 
was  obtained,  which  made  paper  burn  with  a  green 
flame.  Fixed  alkali  added  to  a  folution  of  this  fait 
precipitates  an  earth,  and  the  fait  then  formed  by 

cryftallization  refembles  borax  in  feveral  properties.  . 

In  the  dry  way  the  earth  of  alum,  with  the  phofpho- 
ric acid*  melts  into  a  glafs  of  the  fame  fufibility  an 
that  of  borax,  and  like  it  is  fixed  in  the  fire.  The 
folution  of  this  glafs  did  not  cryftallizev  Common 
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Acid  of  clay  digefled  with  phofphoric  acid  produce*  filky  cry* 
ftau  relembling  fedative  fair.  Wheu  dried  with  their 
'  ■  mother-water,  ihcfe  give  *  clear  glafs,  which  when 
united  with  mineral  alkali,  has  the  tatte  of  borax, 
fmellsin  the  fame  manner,  and  baa  the  fame  effect  up- 
on metals.  With  lime,  magnefia,  and  terra  ponde- 
rofa,  this  acid  produces  fufiblc  glafles,  infolubte  in 
water,  and  which  communicate  a  green  colour  to 
flame.  Earth  of  bones  and  felcnite  mixed  with  the 
acid  give  a  white,  hard,  ihining  glafs,  like  the  bed 
cryflal,  but  fufible  as  the  glafs  of  borax,  and  which 
continned  flexible  after  ithadceafed  to  be  red-hot. 
Two  parts  of  gypfum,  with  one  of  phofphoric  acid, 
gave  a  milk  wbiic  glafs  fit  for  fnldcring  metals  and 
enameling.  In  thefe  experiments,  however,  it  moil 
be  remembered,  lhat  anlefs  the  heat  be  raifed  very 
quickly,  the  phofphoric  acid  will  be  evaporated  before 
any  fufwn  takes  place. 

VIII.  Jcld  rf  Ambih. 

It  was  known  to  Agricola,  that  a  particular  kiud 
of  fait  conld  be  obtained  from  amber  by  diftillatiou ; 
bat  neither  he,  nor  any  fiiccrcdsng  chtnrift  for  fome 
time  afeertained  its  acid  properties.    On  the  contrary, 
fbme  erred  fofaras  to  imagine  that  it  wasa  vol.  tile  al- 
kali ;  but,  about  the  beginning  of  the  pre  ft-nt  century, 
its  acidity  began  to  be  generally  acknow  ledge  J.  This 
property  indeed  difco vers  itfeliby  the  taile,  which  is 
inanifcflly  acid  and  empyreumatic,  along  with  the  pe- 
culiar flavour  of  amber.    According  to  Seheelc,  alfo, 
the  aqueous  fluid  which  partes  over  in  the  diftitlation  of 
amber,  is  an  acid  refcmbling  vinegar  both  in  taftc  and 
chemical  properties  %  and  which  of  confequence  o»ght 
not  to  be  confounded  with  the  true  acid  of  amber, 
J404     which  manifetls  qualities  of  a  very  different  kiud. 
Methods      The  properties  of  fait  of  amber  can  hardly  be  in- 
of  purify-  vefligated  until  it  has  been  purified  $  for  which,  of 
injr  the  fait  confequence,   various    methods  have  been  propoled. 
ct  amber.  pott  recommends  cryftallization,  after  having  filtered 
the  folution  through  cotton-wool,  in  order  to  retain 
the  oil.  Cartheuicr  attempts  the  purification  by  dif- 
fusing the  impure  fait  in  fpirit  of  wine,  then  diluting 
with  fix  times  itsqoantity  of  water,  and  cryflallizing 
the  fait.   Others  recommend  fublimation  with  com* 
mon  fait  or  fand,  and  Bern  man  with  pure  clay. 

The  fait  of  amber  diflfnlves,  by  the  a  111  fiance  of  heat, 
iu  nitrous  and  marine  acids,  and  in  the  vitriolic  with- 
out heat.  In  none  of  thefc  combinations,  however, 
docs  it  either  alter  the,  diflblving  acids,  or  fuffcrany 
alteration  itfclf,  except  that  it  becomes  whiter;  with 
nitre  it  detonates  and  flies  off;  and  if  the  quantity  of 
fait  of  amber  has  been  greater  than  that  of  nitre,  the 
latter  is  alkalized.  Stockar  informs  us,  that  it  expels 
the  marine  acid  from  fal  ammoniac,  and  fublimes  be- 
fore that  fait;  with  which  it  does  not  form  any  union. 
When  fublimed  from  common  fait,  it  does  not  alter  the 
latter  in  any  other  refpect  than  giving  it  a  darker  colour. 
It  precipitates  calcareous  earth  from  its  folutiotl  in  vine- 
gar ;  and  it  decompofes  fogarof  lead  ;  but  the  precipitate 
differs  from  plumbum  corneam.  It  docs  not  prevent 
the  folution  of  lead  in  the  acids  of  fea-falt  and  nitre ;  nor 
does  it  produce  any  J'nlphureous  fmell  by  calcination 
with  charcoal.  Hence  it  appears  that  it  is  neither  a 
vitriolic,  nitrons,  nor  marine  acid ;  and  M.  Bourde- 
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lin  in ufl  havL-  been  miftaken,  .when  he  affirms,  lhat,  Aeidof 
after  detonation  of  this  fait  with  nitre,  he  obtained  a  amber  ai«f 
refiduum,  which  taAed  like  common  fait,  decrcpita-  »•*  f«"»W- 
ted  in  the  lire,  yielded  cryflals  of  a  cubical  form,  pre-  "at'"':8,  , 
cipitated  filvcr  and  mercury  from  the  nitrous  acid ;  and 
thence  cunelndcd  that  it  was  the  fame  with  acid  of 
lea-falt.    It  is  very  dear,  as  only  about  half  an  ounce 
can  be  obtained  from  a  pound  of  amber. 

Acid  of  Amber  combined, 

1.  Wrth  fixed vtgituhts  *tkati.  By  faturating  fait  of 
amber  with  the  fixed  vegetable  alkali,  and  then  flow- 
ly  evaporating  the  folution,  we  obtain,  according  w 
Wenzet,  a  light  deliquefcent  faline  mafs;  but,  accord- 
ing to  Stockar,  whole  experiments  are  confirmed  by 
thofe  of  Mr  Keir,  the  folution  abovementioned  affords 
fhining  white  tranfparcnt  cry  ft  lis  of  a  triangular  prif- 
matic  figure,  with  the  terminating  points  truncated. 
Thefc  er>ilab  rc  :«•')!}'  diilivn  '.v.  v.^icr,  »!rliq-  c«  :u 

the  air,  and  have  a  peculiarly  bitter  faline  tafle.  In 
the  fire  tbey  decrepitate,  melt,  and  remain  neutral » 
though  Wcnzel  has  obferved,  that  with  an  intenfe 
heat  they  are  decompoftd  and  become  alkaline.  Thefe 
erytTals  do  not  change  aquafortis  into  aqua-regia;  and 
though  they  precipitate  both  the  folutions  of  lead  and 
filvcr,  the  precipitates  are  neither  plumbum  corneum 
nor  luna  cornea. 

2.  With  Mineral  alkali.  This  combination  produ- 
ces long  thrce-firfed  columnar  cryflals,  intermixed 
with  fome  that  are  foliated.  Thefc  cryflals  do  not  de- 
liquefce  in  the  air,  and  have  a  faline,  bitter,  and  fmoky 
tafle.  They  are  lefs  foluble  than  common  fait,  and 
melt  with  more  difficulty  than  nitre.  Tbey  do  not 
become  alkaline  on  burning  coals,  and,  in  their  other 
properties,  referable  the  former. 

3.  With  volatile  alkali.  This  fait  (hoots  intoacicular 
cryflals,  having  a  fliarp,  faline,  bitter,  and  cooling 
talle;  when  heated  in  a  filvcr  fpoon,  they  melt  and 
evaporate  entirely ;  inclofe  veflelsihey  fubltroe.  They 
do  not  precipitate  folution  of  filver,  nor  change  fpirit 
of  nitre  into  aqna-regis.  A  powerfal  antilpafmodic 
remedy  is  prepared  from  rectified  fpirit  of  hartuora 
and  fait  of  amber. 

4.  With  lime.  This  fliootsinto  oblong  pointed  cry- 
flals, which  do  not  deliquefce  in  the  air,  and  are  fo- 
luble wiih  difficulty  even  tn  boiling  water ;  nor,  ac- 
cording to  Mr  Stockar  i!e  Neuforn,  can  tbey  be  de- 
compofed  by  diftitlation  either  with  acetous  or  marine 
acids.  They  detonate  by  d  ill  illation  with  nitrous  acid; 
and  are  decompofed,  either  in  rhe  raoift  or  dry  way, 
by  the  vitriolic.  When  mixed  with  common  fal  am- 
moniac iu  the  dry  way,  they  fuffer  a  decotupofitions 
the  fuccinatcd  ammoniacal  fait  flying  off  and  the  com- 
bination of  marine  acid  with  lime  remaining  behind. 

5.  With  mognefut.  This  yields  a  white,  gummy, 
frothy,  faline  mafs,  which  acquires  a  yellowifh  colour 
when  dried  by  the  fire ;  and,  when  cool,  de  liquates 
in  the  air.  It  is  decompofed  by  alkalies  and  lime,  as 
well  as  by  the  vitriolic  acid. 

6.  With  deiy.  By  uniting  the  acid  of  amber  with 
an  edulcorated  precipitate  of  alum  with  vegetable  al- 
kali, Wenzel  obtained  prifmatic  cryflals,  which  could 
not  be  decompofed  by  alkalies. 

7.  With  filvcr.  The  acid  of  amber  has  no  effect  on 

filvcr 
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Acid  of  filver  in  its  metallic  ftate  ;  hut  with  its  precipitate 
am'ocrand  forms  thin  oblong  cryftals,  radiated  and  accumulated 
its  comM-  npjjn  ooe  ail0t]lcr>  from  which  the  filver  may  befepa- 
,  rated  by  alkalies,  by  quickfilver,  and  by  copper. 

8.  With  cjppsr.  By  a  long  digcftioii  of  copper  with 
acid  of  amber  a  green  folution  is  obtained,  which  by 
mixture  with  common  fait  is  rendered  turbid,  by  vitri- 
olic acid  white,  and  lets  fall  a  green  precipitate  on  the 
addition  of  fixed  alkali.  Wenzel,  however,  could  sot 
obtain  this  precipitation  by  alkalies.  His  fetation 
yielded  groups  of  green  cryftals,  gave  a  crult  of  cop- 
per to  zinc,  and  was  precipitated  by  liver  of  fulphur. 

9.  With  inn.  Wenzel  diflbived  a  prcauitatc  of  this 
metal  in  acid  of  amber,  and  from  the  folution  obtain- 
ed mull,  brown,  transparent,  and  ftellated  cryftals. 
Zinc  precipitated  the  metal,  but  not  alkalies.  Ktona 
a  flightly  coloured  iblotion  of  metallic  iron,  Pott  ob- 
tained, by  means  of  alkali,  a  white  precipitate,  which 
foon  became  yellow,  aud  at  length  green,  by  pouring 
water  upon  it. 

10.  With  tin.  Acid  of  amber  diflblves  tin  when 
precipitated  by  a  fixed  alkali  1  and  the  folution  y  ields 
thin,  broad,  and  foliated  tranfparent  cryftals.  Alka- 
lies  throw  down  but  little  from  this  folution  j  liver  of 
fulphur  more  1  and  lead,  iron,  or  zinc,  nothing. 

11.  With  lead.  Acid  of  amber  whitens  the  forfacc 
of  lead  in  its  metallic  ftate,  but  does  not  diffolve  it  ; 
neither  can  lead  be  precipitated  from  iss  lolutions  in 
nitrous  and  marine  acids  by  fait  of  amber,  though  this 
is  denied  by  Pott.  According  to  Stockar,  however, 
it  forms  a  white  precipitate  with  fngar  of  lead.  This 
metal  precipitated  by  an  alkali,  and  ditlbtved  in  acid 
of  amber,  forms  long  foliated  cryftals  lying  upon  one 
another  ;  from  the  folution  of  which  the  lead  may  be 
precipitated  by  alkalies  in  the  form  of  a  grey  powder, 
and  by  zinc  itt  its  metallic  ftate. 

t2.  Zinc,  in  its  metallic  ftatc,  is  readily  diflbived  by 
the  acid  of  amber  ;  and  by  a  combination  with  the 
precipitate  formed  by  fixed  alkali,  we  obtain  long, 
/lender,  foliated  cryftals,  lyiug  upon  one  another.  The 
folution  lets  fall  a  white  precipitate  on  the  addition  of 
fixed  alkali ;  but  this  is  denied  by  Stockar,  who  fays 
that  volatile  alkali  produces  a  red  precipitate. 

I  J.  Bifmrtth.  By  means  of  heat,  Stockar  obtained 
a  folution  of  this  fcotimctal  in  acid  of  amber,  which 
was  decompofed  by  alkalies.  Wenzel  obtained,  from 
a  precipitate  of  bifmuth  prepared  by  means  of  fixed 
alkali,  fin  all,  {lender,  foliated,  and  yellow  cryftals ; 
which  alkalies  cannot  decompofe,  though  black  pre- 
cipitates are  thrown  down  by  lead  and  zinc. 

14.  Rtgutus  of 'tuttiwuHj.  Little  or  none  of  this  fe- 
mimetal,  in  its  reguline  form,  is  diflbived  in  the  acid 
of  amber  j  but  it  attacks  the  precipitate  made  with 
fixed  alkali.  This  folution  is  very  copioully  precipi- 
tated by  liver  of  fulphur,  but  not  by  alkalies. 

The  combinations  of  this  acid  with  gold,  platina, 
nickel,  arfenic,  and  maitganefe,  have  eitherbeen  found 
impraftic.-.blc,  or  not  yet  attempted  ;  all  thole  above 
described  arc  non-deliqncfcent,  and  part  with  their 
acid  when  expofed  to  the  fire.  The  elective  attractions 
of  this  acid,  according  to  Bergman,  are  lingular,  as  it 
adheres  more  flrongly,  not  only  to  terra  ponderofa  and 
lime,  but  to  maguelia,  than  to  fixed  alkali. 

On  the  origin  of  fait  of  amber,  Mr  Kcir  remarks, 
that  "  it  defcrves  to  be  confidcred  as  a  pore  and  di- 
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ftincl  acid.  No  proofs  have  been  adduced  of  its  being 
a  modification  either  of  the  marine  or  vegetable  acids, 
as  Mr  Cornette  and  M.  Hermbftadt  have  fuppofed. 
The  former,  having  diftilled  foirit  of  fait  with  oil  of 
lavender,  obtained  an  acid  which  fmelled  like  fall  of 
amber,  but  on  examination  was  found  10  retain  the 
properties  of  the  muriatic  acid.  He  alio  relates,  that, 
when  purifying  a  conlnlcrable  quantity  of  the  fait  of 
amber  which  he  bad  prepared  himfclf,  fome  fca-falt 
was  feparatcd,  which  in  the  diftillationhad  arifen  along 
with  it.  But  this  obfervation  cannot  be  juftty  applied 
to  Qiow  any  re femblanee  betwixt  thefe  two,  any  more 
than  the  fmell  in  the  former  cafe  could  fhow  an  analo- 
gy betwixt  it  and  oil  of  lavender.  This  mixture  of 
Ica.falt  with  acid  of  amber,  however,  may  readily  ex- 
plain the  roiftakc  of  M.  Boordeltn  already  mentioned. 
M.  YVeftn>mb  and  M.  Hermbftadt  have  Loth  laboured 
in  vain  to  convert  the  acid  of  amber  into  acids  of  fii- 
gar  and  tartar  by  frequent  diftillattous  with  fpirit  of 
nitre  ;  and  their  want  of  fuccefs  confirms  the  account 
already  given,  that  the  acids  of  nitre  and  amber  bare 
no  adieu  upon  each  other,  farther  than  that  the  for- 
mer is  phlogi it  tested  or  changed  into  red  fumes,  and 
the  latter  becomes  whiter.  Nevenbeleft,  if  MrScbeele's 
obfervation  of  the  identity  of  the  acid  liquor,  which 
comes  over  in  the  diff illation  of  amber  with  acetous 
acid,  holds  good,  we  ihall  have  the  belt  reafon  yet 

fiven  to  afenbe  the  origin  of  this  acid  to  the  vcgctahlc 
ingdom  ;  and  when  we  confider  the  very  different 
properties  that  arc  affitmcd  by  the  vegetable  acids, 
which,  however,  are  convertible  into  one  another, 
no  reafon  can  be  drawn  from  thediverfity  of  its  pro- 
perties with  thole  of  other  vegetable  acids,  again  ft  its 
having  a  common  origin  with  tbem.  Indeed  the  na- 
tural hiftory  of  amber,  its  fimilariiy  to  gums  and  re- 
fins,  and  its  involved  infects,  afl ord  other  arguments  in 
favour  of  the  opinion. 

IX.  Add  of  Anszstc. 

M.  Berthollct  remarks  upon  Mr  Scheeie's  pro-  m/JyiL- 
cefs,  tbat^  during  the  operation  a  great  quantity  of  tier'nne- 
dephlogiificated  air  is  expelled  from  the  acid.   M.  th«d  «f 
Pelletier  has  found  another  method  of  procuring  the  r,""urj"sr 
arfeuical  acid.    He  mixes  common  white  arfenic  wi:h  :'T  ar),rril* 
nitrous  ammoniac,  and  diftils  the  mixture.   At  firft  ' 
phlogifticated  nitrou3  acid  pailts  over,  then  the  vola- 
tile alkali,  and  laftly  the  arfenical  acid  remains  in  the 
retort  in  form  of  a  vitreous  raafs,  which  dtliqucfces 
into  a  very  denfe  aeid  liquor,  reddening  fyrup  of  vio- 
lets, and  efTervefcing  with  alkalies.   Mr  Macquer  had 
formerly  defcribed  this  procefs,  and  obferved,  that  the 
nitrous  acid  panes  over  firft,  and  then  the  volatile  al- 
kali ;  but  was  of  opinion  that  the  refidnmn  was  no- 
thing but  arfenic.    He  mentions  a  detonation  which 
took  place  in  his  experiment!  but  nothing  of  this  kind 
was  obferved  by  M.  Pelletier:  be  only  informs  us, 
that  the  nitrous  acid  was  driven  over  with  great  vio- 
lence, while  that  of  arfenic  united  with  the  volatile  al- 
kali.   M.  Bcrthollet,  who  has  endeavoured  to  afcer. 
tain  the  weight  gained  by  the  converlion  of  fulpbur, 
phofphorus,  and  arfenic,  into  acids,  determines  that 
of  arfenic  to  be  about  one-niuth  of  the  whole.   At  the 
fame  time  he  obferveS,  that  this  additional  weight  does 
not  difcover  tlie  whole  weight  of  the  air  contained  in 
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the  arfenic,  as  it  lud  that  ncceflary  to  convert  it  into 
calx  before  the  operation  of  converting  it  into  in  acid 
was  begun.  Oo  the  other  hand,  M.  Bergman  afTerts, 
that  one-fifth  of  white  arfenic  is  phlogitlon,  and  that 
this  calx  is  converted  into  acid  merely  by  being  depri- 
ved of  its  phlogifton.  Thus  the  frfis  related  by  tbefe 
two  celebrated  chemifb  differ  enormtxilly  from  one 
another,  M.  Bcrthollct  affirming  that  the  arfenic  gains 
a  ninth  of  its  original  weight  in  the  procefs  of  acidi- 
fication ;  and  M.  Bergman,  that  it  lofes  a  fifth  part  of 
the  (ante.  M.  Bcnhollee  endeavours  to  reconcile  this, 
by  fnpp:>fing  that  Bergman  had  employed  marine  acid 
for  the  preparation  of  his  arfenical  acid,  which  is  well 
known  to  c«ry  off' with  it  foinc  part  of  moll  of  thofe 
fubflaucc!.  with  which  it  is  capable  of  combining  j  and 
to  this  he  attributes  the  left  of  weight  in  Bergman's 
procefs. 

IX.  Acid  of  Moi.mojf.NA. 

The  opinion  of  M.  Bergman  concerning  the  metal- 
lic nature  of  the  acid  of  molybdaena  has  obtained  force 
confirmation  from  the  experiment*  of  M.  Pclleticr. 
He  was  not  able  indeed  to  obtain  any  regulus ;  but  by 
means  of  oil  atone  he  procured,  by  two  hours  vehe- 
ment heat,  a  fnbftance  flightly  agglutinated  with  a 
metallic  luftre,  containing  (mall  round  grains  of  a  grey 
metallic  colour,  very  vifiblc  by  the  help  of  a  magnifier. 
Thefehe  fiippofes  to  have  been  a  true  regulus  of  nio- 
lybdasna ;  wnich  he  found  to  poflefs  the  following  pro- 
perties, i.  It  is  calctnable  by  fire  into  white  calx. 
2.  It  detonates  with  nitre,  ana  the  rcfidoum  is  a  calx 
of  molybdaena  united  with  the  alkali  of  the  nitre.  3.  It 
is  converted  into  a  white  calx  by  means  of  nitrons 
acid.  4.  It  yields  inflammable  air  when  treated  with 
alkalies  in  the  dry  way,  and  forms  peculiar  compounds 
with  them.  4.  It  forms  regenerated  molybdxna  with 
ftilphur.  6.  It  unites,  and  forms  peculiar  fobftanees 
with  metals.  By  uniting  it  with  Giver,  iron,  and 
copper,  we  have  friable  reguline  manes- »  and  refractory 
powders  with  lead  and  tin. 

Our  author,  in  confcqucnce  of  his  experiments,  con- 
fiders  nicJybdasna  as  a  metallic  fubflancc  mineralized 
by  fiilphur;  and  the  earth  called  the  acid  of  molyb- 
dxna  as  a  calx  much  dephlogiftieatcd,  which  has  re- 
tained parr  of  the  air  contained  in.  the  nitrons  acid. 
He  obferves  likewife  an  analogy  betwixt  molybdatna 
and  antimony  in  their  chemical  refults.  Boih  of  them 
yield  vitrifiable  argentine  flowers  by  fimilar  operations, 
and  both  are  changed  into  white  earths  by  nitrons 
acid  }  but  they  differ  in  the  two  following  refpects. 
t.  The  latter  eafity  gives  a  fufible  regulns  j  but  the 
inolybdaeoa  feemsto  be  the  mofl.  refractory  of  all  the 
femimctnls.  «.  The  calx  of  regains  of  antimony  is 
foluble  by  alkalies  in  the  moifl  way,  but  that  of  mo- 
lybdxni  is  not. 

X.  Aao  of  Tungsten  or  Wolfram. 


Mr  Luyart,  who  has  examined  this  mineral,  gives 
of  tungften.  (he  following  account  of  it.  I.  It  is  infufibte  by  the 
blow-pipe,  though  the  angles  of  the  pieces  into  which 
it  is  broken  are  thereby  rounded.  2.  It  effervefces 
with  microcofmic  fall,  and  melts  before  the  blow-pipe 
into  a  reddifli  glafs.    3.  With  borax  it  cfFcrvelccs  ; 
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and  by  the  outward  flame  pf  the  blow-pipe  is  changed  Acid  of 
into  a  reddifli  glafs ;  by  the  internal  flame  into  a  green-  lungu™. 
ifh  one.  4.  Heated  by  itfelf  in  a  crucible,  it  fwellcd,  ' 
became  fpongy,  femivitrified,  and  was  attracled  by 
the  magnet,  j.  With  an  equal  part  of  nitre  it  deto- 
nated, or  boiled  up  with  a  blue  flame  round  the  edges, 
and  nitrous  vapours  arofe.  The  mafs  was  foluble  in 
water,  and  let  fall  a  white  precipitate  with  acid.  J.  Is 
melted  readily  with  fixed  alkali,  leaving  a  kind  of  black 
matter  in  the  crucible,  and  a  fmallcr  quantity  of 
lighter  coloured  fnbftance  on  the  filter.  Thefe  refi* 
dunms  (howed  a  mixture  of  iron  and  inangancfe.  6. 
With  nitrous  acid  the  filtered  Johltion  let  fall  a  white 
precipitate,  at  firft  fweet,  but  afterwards  bitterilh  and 
lharp,  and  which  caufed  a  difagreeable  fenfarion  in  the 
throat ;  and  the  acidity  of  the  folmiun  of  it  was  ma- 
nifeft,  by  its  turning  the  tincture  of  turnfole  red. 

Having  examined  the  fnbltance  by  means  of  liquids 
in  Mr  Scheele's  way,  they  obtained  the  fame  yellow 
powder  which  he  had  characterized  as  the  acid  of 
ttingftcn,  along  with  a  very  fmall  rcfiduum,  which  ap- 
peared to  contain  a  mixture  of  tin.  Proceeding  far- 
ther in  the  analylis,  they  found  that  wolfram  is  com- 
pof'cd  of  nianganefe,  calx  of  iron,  the  yellow  matter 
called  the  acid  vj  tuugfttn  by  Bergman  and  Schccle, 
with  a  very  little  mixture  of  quartz  and  tin,  and  which  n 
they  confidered  as  accidental.  TA99 

They  now  proceeded  to  examine  the  yellow  matter,  Of  the  yel- 
fnppofrd  by  the  two  celebrated  chtmifls  jnfl  mention-  lowmjucr, 
ed  to  be  a  fimplc  add  fait,  but  which  turned  out  very  ca!lc^ 
different  on  their  inquiries.   In  order  to  procure  a  *f ^  b.y 
quantity  of  it,  they  melted  fix  ounces  of  wolfram  with  c  " 
as  much  vegetable  alkali,  diilolvcd  the  mixture  in  di- 
flillcd  water,  filtrated  the  liquor,  and  evaporated  it  to 
dryntfs.    Thus  they  obtained  a  white  fait ;  upon 
which,  when  dry,  they  poured  nitrous  acid,  and  let 
it  to  boil  in  a  fand-bath  ;  by  which  operation  it  be- 
came yellow.   They  then  decanted  the  liquor,  pour- 
ing frefh  acid  upon  the  refiduum  ;  and  repeated  the 
operation  a  third  time  in  order  to  deprive  it  of  all  the 
alkali.  The  remaining  powder  was  then  calcined  in  a 
cupelling  furnace  under  a  muffle,  when  it  came  out 
quite  pure  and  yellow.    The  properties  of  it  Were 
then  found  to  be  as  follow.    I.  It  is  entirely  infipid, 
and  of  the  fpecific  gravity  of  6.12.    3.  Before  the 
blow- pipe,  it  continues  yellow  in  the  exterior  flame 
even  tho-.'.gh  pat  on  charcoal;  but  grows  black  and 
fwells,  though  it  does  not  melt,  inlhe  internal  flame. 

3.  In  the  internal  flame  it  forms  a  blue  tranfparent 
glals  with  microcofmic  (alt.  The  colour  vanishes  in 
the  external  flame,  but  appears  again  in  the  internal 
one  ;  but  by  a  continuance  of  this  operation,  it  at  lait 
lofes  its  colour  lb  much  that  it  cannot  be  recovered. 

4.  It  cfficrvefccs,  and  forms  a  brownifh  yellow  tranf- 
parent  glaft  with  borax,  which  keeps  its  colour  in 
both  flames.  6.  When  triturated  with  water,  it  forms 
an  emulfion  which  panes  through  filters  without  be- 
coming dear,  and  continues  a  long  time  without  any 
deposition.  7.  It  is  infolublc  in  acids,  but  diflolves 
readily  in  the  vegetable  alkali  both  in  the  moitt  and  dry 
way  ;  though  the  produce  has  always  an  excefs  of  alkali. 
8.  On  adding  nitrous  acid  in  greater  quantity  than 
what  is  neceflary  to  faturate  this  excefs,  a  white  pow- 
der falls,  which  is  the  fame  with  the  acid  of  tungflendif- 
covcrcd  by  Mr  Schccle ;  but  which  Mclfrs  Luyarts  will 
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Acid  of    not  allow  io  be  a  Ample  acid,  chough  they  admit  that 
unjften.   it  contains  one ;  and  affirm,  that  its  properties  are  va- 
-CT^  rious  according  to  the  circuinftaneesof  its  prccipita- 
No'fimple  t*on*   The  properties  of  it,  asdefcribed  by  them,  are 
ari.l  i>rm:u-  the  followiag.    i.  !t  is  fufible  before  the  blow-pipe, 
r*ble  from  cxiii biting  the  fame  phenomena  as  the  yellow  matter. 
tuDgftcn.  n.  By  calcination  in  a  little  pot  or  tell,  it  emits  the 
fmcll  of  nitrous  acid,  and  tarns  yellow  ;  but,  on  cool- 
ins;,  remains  white,  inlipid,  and  infolublc ;  and  this 
refiduum  melts  by  itfclf  before  the  blow-pipe.   3.  A 
yellow  colour  is  produced  either  by  vitriolic  or  marine 
acids ;  and  the  filtrated  liquor  affords  a  neutral  fait 
with  lads  of  fixed  alkali,  according  to  the  nature  of 
the  acid  employed.   If  the  vitriolic  add  is  employed, 
and  the  operation  performed  in  a  retort,  a  quantity  of 
nitrons  acid  pailes  over.   4.  If,  inftead  of  pouring  the 
acid  on  the  fait,  it  be  poured  upon  its  folution,  no  pre* 
cipitate  will  be  formed,  not  even  by  making  the  liquor 
boil,  if  the  quantity  of  acid  is  final]  only  the  foliation 
lofes  its  fweet  tafte,  and  acquires  more  bitternefs.  On 
pouring  on  a  large  quantity  of  acid,  and  canting  the 
liquor  noil,  a  yellow  precipitate  is  formed  in  every 
rcfpccl  ilmilartothe  yellow  matter  fo  often  mentioned. 
5.  This  fait  is  completely  difl'olvcdby  the  boiling  with 
vinegar.   On  leaving  the  filiation  to  cool,  a  white 
waxy  matter  adheres  to  the  fides  of  the  vcfTel ;  which 
being  wafaed  and  kneaded  with  the  fingers,  forms  an 
adhclive  mafs  like  bird-lime,  having  a  fat  and  grcafy 
cade.  By  expofore  to  the  air  it  acquires  a  dark  grey 
colour,  lofes  its  adhefive  property,  and  becomes  bitter. 
It  diflblves  in  water ;  and  gives  at  firft  a  fweci,  then  a 
bitter  tafte,  making  the  tinfturc  of  mrnlble  red.  6. 
On  evaporating  the  alkaline  folution  to  drynefs,  pour- 
ing acetous  acid  upon  the  refiduum,  and  then  making 
it  boil,  the  greater  part  of  the  refiduum,  was  dif- 
fo!ve  J,  and  on  cooling  afforded  feathery  cryftals.  Thefc 
when  edulcorated  had  a  fweet  tafte,  though  lefs  ftrong 
than  that  of  the  former  fait,  which- afterwards  be- 
came bitter.    Their  folution  turned  blue  paper  red  ; 
was  precipitated,  and  became  like  an  emullion  withfpi- 
rit  of  wine ;  ana  the  refiduum,  which  did  not  diilblvc, 
appeared  to  be  of  the  fame  nature.   The  cryftals  dif- 
folved  in  frefh  acetous  acid,  and  communicated  a  blue 
colour  to  the  acid  >  but  this  gradually  disappeared  on 
cooling,  and  a  glutinous  nutter  was  depoiked  on  the 
fides  of  the  veffel,  which  had  the  properties  of  the 
former  fubftance  of  that  fort.    If,  in  place  of  letting 
the  folution  cool,  it  mould  be  "kept  boiling,  the  blue 
colour  difappears,  and  nothing  is  precipitated.  By  ad- 
ding fpirk  of  wine  when  the  liquor  is  alraoft  evapora- 
ted to  drynefs,  a  white  powder  is  precipitated  ;  which 
after  being  edulcorated  with  frefh  fpirit  of  wine,  taflcs 
exceedingly  bitter,  and  is  very  folublc  in  water.  This 
folution,  however,  does  not  redden  blue  paper,  nor 
make  a  blue  with  vinegar.   With  vitriolic  acid  its 
folution  is  blue  1  with  vitriol  of  copper  it  forms  a  white 
precipitate.   All  thefc  falls,  by  calcination,  fti  ft  be- 
come blue,  then  yellow,  and  lafily  white.   7.  On 
pouring  a  quantity  of  linie-water  Upon  the  folution  of 
the  precipitate  formed  by  the  nitrous  acid,  as  well  as 
on  thofe  obtained  by  the  acetous  acid,  white  precipi- 
tates were  formed,  all  of  which  were  a  true  regenera- 
ted tungftcn.    Having  afterwards  impregnated  the  li- 
quors with  fixed  air,  and  boiled  rheni  in  order  to  pre- 
cipitate the  lime  more  completely,  ihey  found  in  the 
Vol.  IV. 
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folations,  after  they  were  nitrated  and  crv&i>ors«d  to  A  cm)  of 
drynefs,  neutral  falts  formed  of  tbe  precipitating  fccids,  twgfcm. 
joined  with  alkaline  and  calcareous  bales.  Thai  pro-  " 
ved,  that  both  alka'i  Land  acid  were  concerned  in  :ke 
precipitation.  8.  On  pouriugthe  vitriolic  folutions  of 
iron,  copper,  and  zinc,  as  well  as  that  of  marine  mercu- 
rial fait,  alum,  and  Prulfian  alkali,  upon  the  folution 
of  the  precipitate  formed  by  the  nitrous  acid,  no  pre- 
cipitation enfues,  and  the  acemos  falts  of  copper  and 
lead  give  white  precipitates;  but  the  Prulfian  alkali 
forms  no  precipitate  with  the  acetous  falts.  Hence  it 
appears  that  this  fait  is  not  a  fimple  acid,  but  rather 
a  {alt  corapofed  of  the  yellow  matter,  fixed  alkali,  and 
the  precipitating  acid;  and  its  competition  appears 
more  fully  from  the  following  experiments  with  the 
volatile  alkali. 

1.  The  yellow  powder  diflblrcs  entirely  in  volatile 
alkali,  but  without  any  perfect  fatnration  taking  place; 
and  the  alkali  alw  ays  prevails.  2.  The  folution  lu  i a g 
fet  in  a  fand-batk,  produccdneedle-like  cryftals,  which 
had  a  (harp  bitter  ttftc,  exciting  a  difagrceablc  fen- 
lation  in  the  throat.  Their  fohmun  turned  the  tinc- 
ture of  turnfole  red,  and  the  liquor  from  which  they 
were  cry  flail  i/.ed  had  the  fame  properties.  5.  Having 
repeated  this  operation  with  different  quantities  of  the 
fame  cryftals,  leaving  fonie  longer  oa  the  fire  than 
others,  i'ohitions  were  obtained,  whofe  acidity  v.  as  in 
proportion  to  the  time  they  had  remained  on  the  firei 
but  during  the  operation  they  all  emitted  the  fmell  of 
volatile  alkali.  By  calcination  this  alkali  was  entirdy 
diHipated,  and  the  refiduum  was  a  yellow  powder,  per* 
fectly  fimilar  to  that  with  which  the  operation  was  be- 
gun. On  making  ofe  of  a  retort  for  the  operation, 
the  remaining  powder  was  blue.  4.  ThU  fait  precipi- 
tates the  vitriolic  falts  of  iron,  copper,  zinc,  and  alum, 
calcareous  nitre,  marine  mercurial  fait 5  the  acetous 
falts  of  lead  and  copper;  and  with  lime-water  regene- 
rates tungftcn.  The  vitriolic  acid  decompounds  it, 
and  forms  a  blue  precipitate  1  the  nitrous  and  marine 
acids  produce  a  yellow;  bat  uo  precipitate  isoccafion. 
cd  by  the  PnuTun  alkali. 

Having  poured  nitrous  acid  upon  a  portion  of  the 
folution  w  itb  cxcef5  of  alkali,  a  white  powder  was  pre. 
cipitated,  which,  after  edulcoration,  had  a  tafte  at  firft 
fweet,  but  afterwards  ftvarp  and  bitter,  and  its  folution 
turned  the  tin&nrc  of  turnlble  red.  This,  on  exami- 
nation, appeared  to  be  a  triple  fait  formed  cf  the 
yellow  powder,  volatile  alkali,  and  the  precipitating 
«eid.  IJOI 

The  following  experiments  realize  the  conjecture  0f  a  Und  of 
Bergman,  that  the  acid  of  tungften  is  the  bails  of  a  fcmimcrol 
particular  femimetaL  proeuraMe 

1.  "  Having  kept  100  grains  of  the  yellow  powder  ^CD1  tu"<>* 
(lays  M.  Luyart)  in  a  Zamora  crucible  well  covered, 

and  fet  the  whole  in  a  ftrong  fire  for  half  an  hour,  it 
became  a  fpongy  mafs  of  a  blnifh  black  colour,  the 
furfacc  of  which  was  cryAallized  into  fine  points,  like 
plumofc  antimony,  and  the  infide  compact,  and  of  the 
fame  colour.  It  was  ton  hard  to  be  broken  in  pieces 
by  the  fingers  ;  and,,  when  ground,  was  reduced  to 
a  dark  blue  colour. 

2,  "  Having  mixed  100  grains  of  the  fame  powder 
with  100  of  fulphnr,  and  pnt  the  mixture  in  a  Zamo- 
ra crucible  on  a  ftrong  fire  for  a  quarter  of  an  hour,  it 
came  out  a  dark-bine  mafs,  which  was  eafity  broke  by 
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Acid  of  the  fingers ;  and  the  inlidc  presented  a  cryftallization 
i.'-tgikn.  _  lik,e  needles  as  the  but,  buc  rranfparent,  and  of  the 
"      colour  of  a  dark  lapis  lazuli.   This  ntafs  weighed  ax 

grains,  and  when  placed  on  burning  coals  yielded  no 

uncllof  fnlphur. 

3.  **  Having  put  another  100  grainsof  this  powder 
into  a  Zainoi-a  crucible,  provided  with  charcoal,  and 
well  covered,  and  placed  it  in  a  Arongfire,  where  "it 
remained  an  hour  and  a  half,  we  found,  on  breaking 
the.  crucible  after  it  was  cool  (  a  )>  a  button,  which  fell 
to  powder  between  the  lingers.  Its  colour  was'  dark 
brown  ;  and  on  examining  it  with  a  glafs,  thcic  was 
feen  1  congetics  of  metallic  globules,  among  which 
fomc  were  the  bignels  of  a  pin's  head,  and  when  broke 
had  a  metallic  appearance  at  the  fracture  in  colour  like 
Acel.  It  weighed  60  grains :  of  courfe  there  was  a  di- 
minution of  49.  Its  fpecific  gravity  was  17.6.  Having 
calcined  part  of  it,  it  became  yellow,  with  4J  J  increase 
of  weight.  Having  pnt  one  portion  of  this  fubftance 
powdered,  in  digctuon  with  the  vitriolic  acid,  and 
another  with  the  marine  acid,  neither  of  them  fuffercd 
more  diminution  than  of  their  weight ;  then  de- 
canting the  liquor,  and  examining  the  powder  witb  a 
glafs,  the  grains  were  ftill  perceived  of  a  metallic  a- 
Ipeci.  Roth  the  acid  liquors  gave  a  bine  precipitate 
with  the  Prufnan  alkali,  which  let  us  know  that  the 
fmaU  diminution  proceeded  from  a  portion  of  iron 
which  tbe  button  had  undoubtedly  got  from  the  pow- 
der of  the  charcoal  in  which  it  had  been  fet.  The  ni- 
trons acid,  and  aqna-regia  extracted  likcwii'e  from  two 
»ther  portions  die  ferruginous  part  ;  but  be  fides,  they 
converted  them  into  yellow  powder,  perfectly  iimilar 
to  that  which  he  tifrd  in  this  operation. 

4.  "  Having  pat  too  grains  of  gold  and  fifty  of  the 
yellow  powder  in  a  Zamora  crucible  furniihed  with 
charcoal,  and  kepi  in  a  ftrong  fire  for  three  quarters 
of  an  hour,  iherc  came  out  a  yellow  button  which, 
crumbled  in  pieces  between  the  fingers  ;  the  infide  of 
which  mowed  grains  of  gold,  feparated  from  oihers  of 
a  dark-brown  colour.  This  demonftrated  there  had  not 
been  a  perfect  fulwn  and  likewife  that  this  fubftance 
was  more  refractory  with  gold,  fince  the  heat  which  it 
endured  was  more  than  fumcient  to  have  melted  it. 
The  button  weighed  1 30  grains  ;  of  courfe  there  was  a 
diminntion  of  11  grains.  Having  put  this  button 
with  lead-in  the  cupelling  furnace,  tbt  gold  remained 
pure  in  the  cupel ;  but  this  operation  was  attended 
with  confidcrable  difficulty. 

J.  "  Having  matkamixtu.reofplatina  and  yellow 
powder  in  the  preceding  proportions,  and  expofed  it 
to  a  ftrong  fire,  with  the  fame  circumftanees,  for  an 
hour  and  a  quarter,  it  produced  a  button  which  crum- 
bled with  cafe  between  the  fingers,  and  in  which  the 
.  grains  of  platlna  were  obferveS  10  be  more  white  than 
ufual,  and  fomc  of  them  changed  fcnfibly  in  their  fi- 
gure. This  button  weighed  140  grains,  and  of  con- 
sequence there  had  been  a  lofs  of  10  grains.  When 
calcined,  it  took  a  yellow  colour,  with  very  little  in- 
ercafc  of  weight  ;  and  after  wafliing  it  to  feparate  the 
platina,  there  remained  118  grains  of  a  black  colour. 
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Having  placed  this  portion  again  to  calcine  over  a  Add  et 
flrong  fare  in  a  muffle,  it  fuffercd  no  fcnfiblc  alteration  tnngfteo. 
in  weight  or  colour  5  for  it  neither  grew  yellow,  nor  r 
took  the  brown  colour  ofthe  platlna,  but  kept  the  fame 
blacknefs  as  before  it  was  calcined.  Jt  mull  be  attend* 
ed  to,  that  in  the  warnings  there  was  nut  fb  much 
care  taken  to  collect  alt  the  platina  as  to  deprive  it  of 
the  yellow  colour,  and  for  this  rcafon  the  water  car- 
ried oif  part  of  the  fine  black  powder :  and  confident- 
ly the  iiKicafc  which  the  platina  prcferved,  after  being 
warned  and  calcined  the  fecund  time,  ought  to  be  com* 
putcd  more  than  the  18  grains  which  it  Jhowcdby  its 
weight. 

"  Having  mixed  the  yellow  powder  with  other  me- 
tals in  the  preceding  proportions,  and  treated  them  iu 
the  fame  manner,  the  rtfult  was  as  follows  ; 

6.  "  With  filver  it  formed  a  button  ofawhitim. brown 
colour,  fomcthiug  (pongy,  which  with  a  few  ftrokes 
of  a  hammer  extended  ttfelf  cafity,  baton  continuing 
them  fplit  in  pieces.  This  button  weighed  1 42  grains, 
and  is  the  moft  perfect  mixture  we  hare  obtained, 
except  that  with  iron. 

7.  "  With  copper  it  give  a  button  of  a  copperifb 
red,  which  approached  to  a  dark  brown,  wasfpongy, 
and  pretty  ductile,  and  weighed  133  grains. 

8.  **  With  crude  or  caft-iron,  of  a  white  quality,  it 
gives  a  perfect  button,  the  fracture  of  which  was  com- 
pact, and  of  a  whiriih  brown  colour  :  it  was  hard, 
harfl»,  and  weighed  137  grains. 

9.  **  With  lead  it  formed  a  button  of  a  dull  dark- 
brown,  with  very  little  luftre ;  fpongy,  very  ductile, 
and  fplitting  into  leaves  when  hammered :  it  weighed 
127  grains. 

10.  **  The  button,  formed  with  tin  was  of  a  lighter 
brown  than  the  laft,  very  fpongy,  fomewhat  ductile, 
and  weighed  138  grains. 

11.  "  That  with  antimony  was  of  a  dark-brown  co- 
lour, mining,  fomcthiug  fpongy,  harlh,  and  broke  in 
pieces  eafily :  it  weighed  108  grains. 

ia.  "  That  of  bifmuthprefented  a  fradure,  which, 
when  fcen  in  one  light,  was  of  a  dark-brown  colour, 
with  the  luftre  of  a  metal  ;  and  in  another  appeared 
like  earth,  without  any  luftre:  but  in  both  cafes  one 
could  diftinguifh  an  infinity  of  little  holes  over  the 
whole  mafs.  This  button  was  pretty  hard,  harm,  and 
weighed  68  grains. 

13.  «  With  mangauefe  it  gave  a  button  of  a  dark 
Wuilh-brown  colour  and  earthy  afpeel ;  and  011  exa- 
mining the  internal  part  of  it  with  a  lens,  it  refem- 
bkd  impure  drops  of  iron;  it  weighed  107  grains." 

XI.  Acid  of  Akts. 

Etmclier  is  among  the  firft  authors  who  mentions 
the  exigence  of  this  acid,  and  fpcaks  of  obtaining  it 
by  diftillation.  Nothing  of  its  properties,  however, 
was  known,  until  Margraaf  undertook  to  examine  it; 
of  whofc  experiments  we  have  an  account  in  the 
Memoirs  of  the  Berlin  Academy  for  1 749.  Since  his 
time  a  number  of  chemifts  have  profecuted  the  fubject 


(a)  "  The  firft  time  we  made  this  experiment,  we  broke  the  crucible  without  letting  it  cool  entirely;  and. 
as  foonas  the  matter  was  in  contact  with  the  air,  h  took  fire,  and  its  dark  brown  colour  turned  inftantly  yel- 
low,." 
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Acid  of    to  a  confiJcrably  greater  length ;  but  Mr  Keir  prefers 
anta.        the  refearcbes  or  Arvidfon,  Bucholtz,  and  Hcrm'ulladc, 
-      to  therelt. 

The  acid  in  queftion  is  a  natural  juice  which  the  in- 
fe&s  difchargc  when  irritated,  and  which  is  very  pun- 
gent to  the  fmcll  as  well  as  tafte.   Thus  it  may  in- 
ftantlybe  perceived  on  turning  up  an  ant-hill  in  fpring 
jto*    01  fummer.   The  formica  ruhr<t  of  Linnaeus  are  thole 
Different  iufeds  which  have  hitherto  fupplicJ  this  acid.  Mr  Ar- 
mcthodtof  vidfon  advifes  to  collect  them  in  the  months  of  June 
obtaining  and  July,  by  laying  feme  fmooth  lticks  upon  an  ant - 
thiiaeid.  which  being  then  difturbed,  the  ants  will  rnn 

upon  the  flicks  in  great  numbers,  and  may  then  be 
fwep  toff  into  a  vcflcl  containing  water  until  it  be  fall. 
Hermbftadt  collccls  them  in  the  fame  manner,  hat  into 
a  dry  bottle,  to  avoid  the  evaporation  of  the  fuper- 
fiuous  liquid,  Bachdtz  having  moiltcned  the  infide 
of  a  narrow  necked  glafs  bottle  with  honey  and  water, 
funic  it  into  a  difturbed  ant-hill  until  the  month  was 
level  with  the  ground ;  on  which  the  infects,  allured 
by  the  fmell  orthe  honey,  went  into  the  bottle,  and 
could  not  get  out. 

For  obtaining  the  acid,  Margraaf  employed  diftil- 
lation, with  the  addition  of  frcth  water.  Thus  he  ob- 
tained, from  24  ounces  of  freih  ants,  1 1  ounces  and 
two  drachms  of  acid,  fome  volatile  alkali,  einpyreuma- 
tic  oil,  and  a  reliduum  containing  earth  and  fixed  fait. 
Arvidfon  made  ufe  of  two  methods  :  One  confiilcd  in 
diftilling  the  ants  when  dry  j  from  a  pound  of  which, 
in  this  ftate,  he  obtained  eight  ounces  of  acid  belides 
the  empyrcumatic  oil.  His  other  method  was  to  in- 
dofe,  in  a  piece  of  linen,  the  ants  previouily  cleaned 
by  wafliing  in  water,  then  to  pour  boiling  water  upon 
them,  and  to  repeat  the  operation  until  it  could  ex- 
tract no  more  acid  ;  which  is  then  obtained  by  fqueezing 
the  linen,  mixing  all  the  liquors,  and  filtering  them. 
Thus  from  a  pound  of  ants  he  obtained  a  quart  of  acid 
liquor,  which  uftcd  like  vinegar,  but  was  fpccifically 
.heavier.  By  diftillation  Hermbftadt  obtained  from  a 
pound  of  dry  ants  ten  ounces  and  a  half  of  yellow  em- 
pyrcumatic liquor,  which  did  not  tafte  more  ftrongly 
acid  than  the  fpirit  obtained  by  diftilling  wood,  on 
which  fwam  three  drachms  of  a  brown  fetid  oil,  in  all 
refpefts  like  that  of  hart  (horn.  In  the  retort  was  left 
a  black  refiduum  weighing  one  ounce  fix  drachms, 
which  exhibited  figns  of  containing  volatile  alkali.  By 
diftilling  apoitnd  of  ants  with  three  of  water,  according 
to  Mr  Margraaf  s  method,  he  obtained  an  acid  liquor 
and  fbme  oil -in  the  receiver ;  and  from  the  forface  of 
that  which  remained  undiftiiled,  hccollceleda  drachm 
and  an  half  offatoiL 

The  fpecific  gravity  of  the  acid  liquor  obtained  by 
Mr  ArviJfon's  maceration  was  i,coii;  that  of  the 
fame  liquor,  when  diftilled,  1.0075 ;  mid  of  the  acid 
concentrated  by  freezing,  1.0453.  According  to 
Bucholtz,  the  acid  liquor  thus  obtained  by  macera- 
tion did  not  grow  in  the  leaft  mouldy  in  the  fpacc  of 
four  weeks  ;  during  which  it  was  allowed  to  reft  in 
order  to  free  itfclf  perfectly  from  the  impurities  it  con- 
tained. Mr  Hermbftadt,  however,  prefers  Margraaf  s 
method  of  diftillation  to  that  of  Arvidfbn's  macera- 
tions, not  only  as  being  a  more  perfect  analyfis,  but  as 
lefs  laborious  ;  though  he  finds  fault  alfw  With  Mar- 
graaf s  method,  as  diluting  the  acid  too  much,  and  al- 
tering it  fo  that  it  has.no t  the  fmcll  of  living  ants.  He 
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totally  difapproves  of  the  method  of  dtflifliug  dried  Acid  of 
ants,  as  the  acid  is  thus  in  a  great  mcafure  decom-  uu. 
pofed,  and  the  remainder  united  with  much  oil.   To  * 
avoid  all  thefe  inconveniences,  he  contrived  another 
method,  namely,  to  exprefs  the  juice  of  the  infects  j  by 
which  means  he  obtained  at  once  a  concentrated  liquor 
fit  for  diftillation.    In  this  way  he  obtained  from  two 
pounds  of  dried  ants  21  ounces  and  two  drachms  of 
juice,  which  had  a  pinigc at  and  highly  acid  fmcll,  re- 
fcmbling  the  vapours  of  fluor  acid }  in  tafte  referabl'ng 
concentrated  vinegar  and  acidoftanar;  to  which  la  ft  i;- 
mtght  be  compared  for  flrength  of  acidity.   By  di- 
ftilling eight  ounces  of  this  expreffed  liquor,  he  ob- 
uineiTilx  ounces  and  a  half  of  clear  acid,  equal  in 
ftrcngth  to  a  very  concentrated  vinegar.  ISOi 

The  acid,  when  thus  procured  in  purity,  has  a  pun-  Propcrtie* 
gent,  not  unpleafant  finejl,  afharp,  cauftic  tafte,  and^^r"* 
an  agreeable  acidity.  It  reddens  blue  paper,  fyrup  of 
violets,  and  litmus ;  blackens  the  vitriolic  acid,  and 
con  verts  part  of  it  into  a  fulphttreous  vapour.  It  is  al- 
fo  dccoinpofed  by  diftillation  with  nitrous  acid.  Spirit 
of  fait  likewife,  when  JephlogiAicated,  decompofes  it, 
but  not  in  its  ordinary  ftate.  It  docs  not  form  fulphur 
by  an  onion  with  phlogifton,  but  produces  inflamma- 
ble vapours  by  diftclving  iron  or  line.  By  the  af- 
fiftance  of  a  gentle  heat  it  difTolves  foot,  but  oik  with 
much  more  difficulty,  and  powder  ofcharcoalnotat 
all.  It  does  not  unite  with  vitriolic  ether;  but  in  di- 
ftilling a  mixture  of  this  acid  with  fpirit  of  wine,  Mr 
Arvidfon  Caw  fbme  traces  of  an  ether,  and  M.  En- 
cboltz  perfectly  fuccceded  in  making  an  ether  by  means 
of  it.  It  unites  with  fixed  alkali,  forming,  according 
to  M.  Margraaf,  a  neutral  fait,  con  filling  of  oblong  dc- 
liquefcent  cryftals,  from  which  very  little  acid  could 
be  procured  by  diftillation  per  fi,  but  on  adding  con- 
centrated oil  of  vitriol,  a  very  ilrong  and  pure  acid  was 
obtained  ;  from  a  mixture  ofwhich  with  fpirit  of  wine, 
M.  Bucholtz  readily  obtained  a  true  ether.  With 
mineral  alkali  it  forms  deliquefcent  foliated  cryftals  of 
a  faline  bitter  tafte,  and  fbluble  in  twice  their  weight 
of  water.  With  volatile  alkali  it  forms  an  ammonia- 
eal  lienor ;  which,  according  to  Arvidfon.  cannot  be 
brought  into  a  dry  ftate;  but  Mr  Arvidfon  fays  he 
has  obtained  cryftals  from  it,  though  very  thin  and 
deliquescent.  Margraaf  obtained)  dry  cryftals  by  uni- 
ting this  acid,  with  chalk  or  coral  ;  and  Arvidfou  ob» 
ferves  that  this  fait  is  tranfparent,  cubical,  or  rhom- 
boidal,  nondeliquefcent,  foluble in  eight  parts  of  water, 
of  a  bitter  tafte,  and  infoluble  in  fpirit  of  wine.  NTo 
acid  can  be  obtained  from  it  by  diftillation prrft.  From 
a  fo  hit  ton  of  magnefia  in  this  acid,  Mr  Arvidfon  ob- 
tained fbme  faline  particles  by  depolition,  and  after- 
wards an  efflorefcence  of  tranfparent  fait  riling  round 
a  fjline  man.  This  fait  had  fcareely  any  tafte,  was 
foluble  in  13  parts  of  water,  and  infoluble  in  fpirit  of 
wine.  With  ponderous  earth  the  acid  formed  a  du- 
ller of  bitter  needle  like  cryflals,  which  did  not  deli- 
quefce,  were  foluble  in  four  times  their  quantity  of 
water,  infoluble  in  fpirit  of  wine,  and  when  burnt  gave 
our  a  fmell  Tike  that  of  burnt  fngar,  leaving  a  coal 
which  etfrrvtf  ed  with  acid.  It  unites  with  diffi- 
culty to  the  earth  of  alum,  and  can  fcarcely  be 
fiuurated  with  it.  It  does  nor  precipitate  Giver, 
lead,  or  mercury,  from  their  folurion  in  nitrous 
acid ;  whence  it  feenis  to  have  no  affinity  to  the  n>a- 
4  £  3  rioe 
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rl  ie  actJ  :  and  as  it  docs  not  precipitate  lime  from  the 
marine  acid,  it  feems  to  have  as  little  with  tbe  vitriolic. 
From  his  experiments,  however,  Margraaf  concluded, 
that  the  acid  of  ants,  in  many  refpects,  though  not  in 
all,  his  a  great  affinity  with  the  acajous  acid.  Prom 
this  it  is  diitingnifhed  by  forming  different  compounds, 
and  like  wife  by  having  different  annuities.  It  dif* 
lodges  the  acetous  acid  alfo  in  all  inftanccs,  and  the 
arfcuical  acid  from  cobalt  and  nickel.  It  has  a  great- 
er attraction  for  fixed  alkalies  than  for  lime. 

As  a  lolvcnt  it  acts  but  weakly  upon  copper;  not 
at  all,  or  very  little,  on  Giver,  lead,  tin,  rtgulus  of  an- 
timony, or  bifmuth,  but  ftrongly  on  iron  or  zinc.  It 
diflolves,  however,  the  calces  of  copper,  filvcr,  aiuc, 
and  lead,  without  affecting  thofeof  tin,  rcgulus  of  an- 
timony, orbifmnth.  The  calx  of  quicklilvcr,  accord- 
ing to  Margraaf,  is  revived  by  it.  According  10  Ar- 
vidfon,  it  cryftallizcs  with  iron,  zinc,  or  lead ;  does 
not  ad  upon  the  rcgulus  of  antimony,  of  arfenic,  co- 
balt, or  nickel;  though  it  djilblvcs  their  calces  as 
well  as  the  precipitate  of  mangauefe.  Cold,  mercury, 
and  the  calx  of  platir.a,  are  nut  affected  by  it;  bat  it 
cryitailizes  with  thofeof  copper,  diver,  lead,  bifrautb, 
and  mercury. 

In  its  ftrcngth  of  attraction,  the  acid  of  ants  ex- 
ceeds thofe  of  vinegar,  borax,  and  the  volatile  fit  I  phu- 
reous  and  nitrous  acids.  Infects  armed  with  ftmgs. 
as  becs,  vafps,  and  hornets,  arc  likewife  faid  to  dlf- 
charge  a  very  acid  juice  when  irritated ;  and  Mr  Bon- 
net has  obferved  a  very  firing  acid  ejected  by  a  cater- 
pillar which  hediilingui£hes  by  the  name  of  grande  che- 
nille du  fault-  a  qusu fourchuc.  Noncof  thefc,  however, 
have  been  as  yet  particularly  examined. 

XII..  jfciD  of AppLSS. 

That  (he  juices  of  unripe  fruits  contain  fume  kind 
of  acid  has  been  univcrially  known,  and  attempts  to 
inveftigate  the  nature  of  it  have  been  made  feme  time 
ago :  but  it  is  to  Mr  Scheele  that  we  owe  the  difco- 
vcry  of  the  particular  acid  now  treated  of.  He  had 
obferved  that  the  juice  of  citrons  contained  a  particu- 
lar acid ;  which,  by  being  united  with  lime,  formed  a 
fait  very  infoluble  in  water;  and  which  therefore  by 
means  of  lime  could  be  readily  feparated:  from  the 
mucilaginous  part  of  the  juice.  By  adding  vitriolic 
acid  to  this  compound  of  lime  with  the  acid  juice,  al- 
nioit  in  the  fame  manner  in  which  he  ufed  to  procure 
the  acid  of  tartar,  the  lime  was  again  feparated,  and 
the  pare  acid  of  ckrons  obtained.  Proceeding  in  the 
lame  manner  with  other  fruit,  he  found  that  an  acid, 
agreeing  in  every  refpect  with  that  of  citrons,  could 
be  procured  from  the  juice  of  the  riits  grefftdaria. 
Examining  the  juice  which  remained  after  the  fc- 
pa ration  of  the  former  acid  from  the  citrons,  he 
found  that  ic  ftill  contained  another  acid  ;  which  being 
faturated  with  more  calcareous  earth,  formed  a  falc 
cafily  foluble  in  water,  and  therefore  remained  fnfpcnd- 
ed  in  the  juice.  To  feparatc  this  new  fait,  he  added 
fome  fpiiit  of  wine,  by  which  the  fait  was  precipita- 
ted ;  but  finding  that  it  dill  contained  much  gummy 
matter,  he  judged  thac  it  would  be  proper  to  attempt  a 
feparation  of  this  gum  before  he  precipitated  the  fait. 
For  this  purpofc  he  evaporated  fome  of  the  juice  of  the 
ribes  groflularia  to  the  coniiilen.ee  of  honey,  diflblving 


the  mafs  afterwards  in  fpii  it  of  wine.    Thus  the  acids,  Acid  of 
which  are  foluble  in  the  fnirit,  were  cafily  feparated  apple*, 
by  filtration  from  the  infoluble  gum.   He  then  eva-      "  1 
poratcd  the  fpirit,  adding  to  the  remainder  twice  its 
quantity  of  water,  with  as  much  chalk  as  was  ncccf- 
Jary  for  the  faturatic-n.   The  liquor  was  next  boiled 
for  two  minutes ;  during  which  the  iufolnble  fait  was 
precipitated,  and  the  liquor  feparated  from  it  by  fil- 
tration contained  the  folution  of  chalk  in  the  new 
acid.   To  this  folution  he  added  fpiritof  wine,  which 

a:;-;:-.  p      '  ;n  v;i  <  n  :i.;c  i:'r,  I'..y :;:  .-\ct  .ms 

and  faccharine  matters  remained  dinolved  in  the  fpi- 
rit.  j^c9 

Having  thus  at  laft  obtained  the  fait  in  a  fhtc  of  pa-  lit  propcr- 
rity,  he  proceeded  to  examine  its  nature ;  and  found,  *"*»• 
1.  That  fome  of  it,  fpread  on  bis  nail,  loon  dried, 
and  ali'umed  the  appearance  of  varnifh.    2.  It  was 
very  foluble  in  water,  and  turned  litmus  red.  3.  When 
the  folution  had  flood  fome  days  expofed  to  air,  it  was 
found  to  have  depofitcd  a  number  of  fnull  cryflalj, 
which  could  only  be  diffolvcd  by  a  quantity  of  boiling 
water  ;  and  this  fait  was  alfo  found  to  be  completely 
neutralized,  fothat,  it  yielded  its  calcareous  earth  to 
a  fixed  alkali.    4.  The  fait  was  decompufed  by  heat- 
ing per  ft  in  a  crucible,  and  left  a  mild  calcareous 
earth.   5.  The  acid  was  feparated  from  the  earth  by 
adding  oil  of  vitriol  diluted  with  water  until  gypfum 
was  no  longer  precipitated,  and  the  new  acid  was  left 
difengaged,  fb  that  It  could  be  feparated  by  filtration. 
6.  By  this  operation,  however,  all  the  lime  was  not 
precipitated;  fo  that  the  feparation  of  the  acid  was  not 
complete.    7.  He  obferved  that  the  acid  had  a  greater 
attraction  for  lead  than  for  lime;  and  therefore  made 
tifc  of  the  method  he  had  formerly  difcovcred  for  fe- 
parating  the  acid  of  forrel.   To  the  acid  he  added  a 
folution  of  fugar  of  lead  j  Ly  which  (he  acid  was  preci- 
pitated along  with  the  lead,  and  the  vinegar  was  left  „,0 
in  the  liquor.   To  this  precipitate,  cleaned  from  How  pro- 
thc  acetous  acid  by  filtration,  he  added  vitriolic  acid,  cured  in 
which  expelled  the  weaker  vegetable  one,  and  thus  p«fcA  pu- 
left  it  quite  pure  and  free  from  any  heterogeneous  ***** 
mixture. 

Tbe  juice  of  apples,  eitherripc  or  unripe,  was  found 
to  contain  no  acid  of  citrons,  but  a  large  quantity  of 
the  new  acid  ;  which,  being  thus  alone,  he  could  more 
eafity  procure  by  a.  (ingle  operation.  The  beft  method 
of  procuring  this  he  found  to  be  by  faturatmg  the 
juice  of  the  apples  with  a  folution  of  fixed  vegetable 
alkali,  and  pouring  a  folution  of  fugar  of  lead  to  thac 
of  the  fait  juit  mentioned.  The  effect  of  this  Was  a 
double  decomposition,  and  a  precipitate  of  lead  com- 
bined with  the  new  acid.  To  the  edulcorated  pre- 
cipitate he  then  added  a  dilute  vitriolic  acid  till  he 
could  no  longer  perceive  any  lweet  taltc  in  the  liquor  ; 
for  the  firft  portions  of  the  vitriolic  acid  dhfolve  a  part 
of  the  calx  of  lead,  and  impart  a  fweetifh  tafle  to  the 
liquor,  which  isfenfiblc,  notwithftanding  its  acidity; 
bat  when  the  quantity  of  vitriolic  add  is  fufficietu  to 
fararatc  the  whole  of  the  calx,  all  the  metal  falls  to  the 
bottom,  and  the  fweetnets  ccafes;  fo  that  the  acid  is  at 
once  obtained  pure.  IJM 

The  acid  of  apples  is  pofTefTcd  of  the  following  pro-  rVopmici 

pcrties.    1.  It  cannot  be  cryftallized,  but  always  re-  °f  lt,w'\"1 
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mams  in  a  liquid  itate  ;  or,  if  much  evaporated,  at-  from  (he 

tracts  the  uvoiiturc  of  tlie  air.  2.  With  fixed  alkalies  juice  of 
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of  all  kinds  it  forms  dcliqnefcent  kits.  3.  With  cal- 
careous earth  it  forms  fmall  irregularly  lhaped  cryftals, 
which  cannot  be  dillblvcd  but  ill  a  large  quantity  of 
boiling  water ;  bat  if  the  add  is  fuperahundaut,  the 
fait  readily  diflblves  in  lime-water.  4.  It  is  e  ffefted  by 
ponderous,  earth  in  the  fame  manner  as  by  lime. 
5.  Earth  of  almn  forms,  with  the  acid  of  apples,  a  fait 
not  very  folublc  in  water.  6.  With  magnefta  the  add 
forms  a  deliquefcent  felt.  7.  Iron  is  diflblved  into  » 
brown  liquor,  which  does  notcryftalltzc.  8.  The  fo- 
lution of  zinc  affords  fine  cryftals.  9.  On  other  me- 
tals it  has  00  remarkable  dregs-  Prom  the  acid  of 
citrons  it  differs.  1.  The  add  of  citron  &  (hoots  into 
fine  cryftals.  2.  The  acid  of  apples  can  be  eafily  con- 
verted into  that  of  fugar,  which  Mr  Schcele  could  not 
accomplifti  with  that  of  citrous  ;  though  Mr  Weftrumb 
has  (ince  done  it.  3.  The  (alt  formed  with  the  citron 
acid  and  lime  is  almoft  infoluble  in  water  ;  but  that 
with  acid  of  apples  and  lime  is  eaflly  folublc.  4.  Acid 
of  apples  precipitates  mercury,  lead,  and  lUver  from 
their  folnuon  in  nitrous  acid,  and  like  wife  the  folotion 
of  gold,  when  diluted  with  water;  bat  the  acid  of 
citrons  docs  not  alter  any  of  thefc  folutions.  5.  The 
acid  of  citrons  feem  to  have  a  greater  attraction  for 
lime  than  that  of  apples. 
It  is  remarkable  that  this  acid  is  the  firfl  produced  in 
from  fugar  proccls  for  making  fugar.  If  a  diluted  acid  of 
bymanjof  nitre  be  drawn  off  from  a  quantity  of  fugar  until  the 
nitrous*-  mixture  becomes  a  little  brown,  which  is  a  lign  that 
clLl'  all  the  nitrous  acid  is  evaporated,  the  fyrup  will  be 
found  to  have  acquired  a  fourUh  tafte  i  and  if,  by 
means  of  lime,  we  next  Separate  all  the  acid  of  fugar, 
another  will  ftill  remain,  which  diflblves  the  calcareous 
earth.  When  this  add  is  faturated  with  chalk,  and 
the  folution  filtered  and  mixed  with  fpirit  of  wine,  a 
coagulation  takes  place.  O11  feparating  the  curdled 
part  by  means  of  a  fieve,  ditrolving  it  "in  water,  and 
then  adding  fonts  vinegar  of  lead,  the  clax  of  lead  will 
be  precipitated  ;  and  if  the  new  acid  is  then  feparated 
from  the  metal  by  means  of  diluted  oil  of  vitriol,  it 
will  be  found  to  poflefs  all  the  properties  of  the  acid 
of  apple ; ,  and  is  indeed  the  fame.  The  fpirit  of  wine, 
which  has  been  employed  to  precipitate  the  calcare- 
ous fait,  leaves  on  evaporation  *  rclidmun  of  a  bitter 
tafte,  very  dcliqnefcent,  and  iimilar  to  the  faponaccous. 
extract  of  the dtron. 
ixperi-  The  felwwing  are  the  refutes  of  Mr  Schede's  ex- 
menu  with  Periuients  with  the  nitrous  add  upon  dtflcrent  fub- 
nit»n*acid  ftanccs.  j.  From  gum  arable  he  obtained  both  the 
on  Tarious  acid  of  apples  and  of  fugar.  2.  The  fame  products 
fuWhitces.  Wcre  obtained  from  manna.  3.  From  fngar  of  milk 
he  obtained  not  only  its  own  peculiar  acid,  but  thofc 
ofapples  and  fugar.  4.  Gum  tragacanth,  daring  its 
folution  in  nitrous  acids,  lets  fall  a  white  powder, 
which  was  found  to  be  the  acid  of  the  fugar  of  milk. 
This  gum  contained  alfo  the  add  of  apples  and  of  fu- 
gar, and  a  fait  formed  from  line  and  the  acid  of  ap- 
ples, c.  Starch  left  an  undiflblvcd  matter ;  which  Ic- 
ing feparated  by  nitration,  and  waflied,  refembled  a 
thick  oil  tike  tallow,  which,  however,  was  found  to  be 
very,  folublc  in  fpiritofwiue.  By  dill  illation  he  obtain- 
ed from  this  oily  matteran  acid  iimilar  to  that  ofvine- 
gar.  and  an  oil  which  has  the  fmcll  of  tallow,  and  con- 
geals by  cold   and,  bcudes  thefe  fubftances,  ho  found 


that  ftarch  yidded  the  acids  of  apples  and  f-gar.Aridof 
6.  From  the  root  of  felcpbe  obtained  the  acid  of  ap-  *PP|"- 
pies,  with  a  large  quantity  of  calcareous  faccharine  s"  -  r 
(alt.   7.  Extrad  of  aloes  indicated  the  cxiftenceef 
the  acids  of  fugar  and  apples,  and  loft  the  greatcfl 
part  of  its  bitter  tafte.   During  the  digeftion  a  refi- 
nous  matter  was  feparated,  which  fmtlkd  like  /lowers 
of  benzoin,  and  took  fire  on  being  heated  in  a  re- 
ton.   8.  Extract  of  cKocynth  was  converted  by  ni- 
trous acid  into  a  refinous  fubftance,  andfhowed  fome 
figns  of   containing  acid  of  fugar.  9.  The  rxtrac'ti 
of  Peruvian  bark  and  of  the  other  plants  examined  by 
MrSchcek,  gave  both  the  acids  of  apples  and  fugar. 
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infufion.  of  roaftcd  coffee,  evaporated  to  the  confidence 
of  a  fyrup.  11.  The  fame  produas  were  obtained 
from  ail  ex  trad  oi  rhubarb,  which  yielded  alfo  a 
relino-js  matter,  la.  Juice  of  poppies  afforded  tfc<; 
fame  retiilts.  1 3.  Extract  of  galls  did  the  fame. 
14.  Theeflential  oils  afforded  little  or  none  of  the 
acids  5  but  the  oil  of  parflcy-feeds  feemed  to  be 
entirely  convertible  into  them.  ic.  With  a  verj 
concentrated  acid  he  was  able  alfo  to  dcconipofc  ani- 
mal fubfhnces.  From  glue  he  thus  obtained  fine 
cryftals  of  acid  of  fugar,  ami  afterwards  acldof Apples. . 
Ilmglafs,  whites  and  yolks  of  eggs,  afforded  the  latac 
products.  From  all  thefc  fubftinces,  cfpccially  the 
laft,  a  fat  matter  was  feparated :  but  it  was  remarkable 
that  the  gas,  expelled  during  the  procefs,  was  com- 
pofed  of  a  little  fixed  air,  a  great  qnantity  of  phlo- 
gitticated  air,  and  very  little  nitrous  air,  whereas  no 
phlogifticated  air  is  obtained  in  the  ufual  procefs  for 
preparing  acid  of  fngar.  He  obterved  alfo  that  in 
the  procefs  for  this  acid,  a  fmall  quantity  of  vinegar 
is  round  in  the  recover.  He  could  not  obtain  the 
acid  of  fugar  from  the  faponaccous  extract  of  orine  ; 
but  got  inttcad  of  it  a  felt,  which,  when  completely 
purified,  refembled  exactly  the  flowers  of  benzoin. 
The  fame  felt  is  precipitated  in  abundance  by  adding 
to  the  extract  of  urine  a  little  vitriolic  or  marine 
acid;  and  Mr  Schcele  had  already  remarked  that  the 
fame  felt  is  obtained  in  the  diftillation  of  fugar  of  milk  .  t.t4 

From  the  various  experiments  which  iiavebeen  made  Of  the  rs- 
on  this  add,  it  teems,  according  to  Mr  Krir,  to  be  in  tur«  of  ihU 
an  intermediate  ftate  betwixt  add  of  tartar  and  acid  - 
of  fttgar.   This,  however,  ought  not  to  prevent  it 
from  being  accounted  a  feparate  and  diftinct  acid, 
otherwife  we  mighr  confound  all  the  vegetable  acids 
With  one  another.    It  approaches  more  nearly  tothe 
nature  of  add  of  milk  than  of  any  other.   From  this 
alio,  however,  It  is  diftinguifhed,  becaufe  the  felt 
formed  by  the  union  of  add  of  milk  with  lime  is  fo- 
lublc in  fpirit  of  wine,  but  not  that  from  l:mt  and  - 
the  add  of  apple?.   According  to  Mr  KcrmbOadt,if  ; 
three  pu  ts  of  fmoking  nitrous  acid  be  abstracted  from 
one  part  of  fugar,  and  if  the  brown  acid  mats  which 
remains  in  the  retot  t  be  diluted  with  fix  times  its 
wdght  of  diftillcd  water,  and  fat  11  rated  with  chalk,  . 
two  compounds  will' be  formed  j  one  confiding  of  the 
adds  of  tartar  and  lime,  which  wBl  precipitate }  and 
the  other  of  lime  and  the  acid  of  apples,  which  will  ' 
remain  fofpe nded.  If  the  calcareous  earth  be  preri- 
tated  from  this  latter  folution  by  adding  acid  of  fn- 
gar, a  pure  acid  of  apples  will  be  left  in  the  liquor: 
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and  he  further  informs  us,  tbac  this  acid  of  apples  may 
be  changed  entirely  into  thofe  of  fugar  and  vinegar, 
by  means  of  itrong  nitrous  acid. 

XIII.  a'cetous  Acid. 

It  if  generally  believed,  that  the  combination  of 
this  acid  with  volacile  alkali  is  altogether  incapable 
of  cryftaltizarion ;  but  Schefllr  and  Morveau  inform 
us,  that  it  may  be  reduced  into  fniall  ncedlc-iha* 
ped  cryftals,  when  the  fpiritus  Mindcreri  is  evapo- 
rated  to  (he  confidence  of  a  fyrup,  and  left  expofcd 
to  the  cold.  The  fait  has  a  very  uarp  and  burn- 
ing calte>  bat  a  coniiderable  quantity  is  loft  during 
the  evaporation.  Wcilc:>ciorf,  by  adding  his  concen- 
trated viuegar  to  volatile  alkali,  obtained  a  transparent 
liquor  which  did  not  cryflallize.  By  diftillarion  it 
.went  over  incirely  into  the  receiver,  leaving  a  white 
/pot on  the  retort.  A  feline  tranfparent  rnafs,  how- 
ever, appeared  in  the  receiver  under  the  clear  fluid. 
:On  feparating  it  from  the  liquid,  and  expofing  it  to 
*  gentle  heat,  it  melted,  threw  out  white  vapours, 
and  in  a  lew  minute?  fliot  into  fharp  cryftals  refem- 
bling  nitre.  Thcfe  remained  unchanged  in  the  cold  ; 
.but  when  melted  with  a  gentle  warmth,  fmokedand 
evaporated.    Their  tafte  was  -firft  /harp  and  then 

The  fak  formed  by  uniting  acetous  acid  with  cal- 
careous earth  has  a  (harp  biucr  iafte,  and  moots  in- 
to cryftals  fomewhat  refembling  ears  of  corn.  Thefe 
do  not  deliqnatein  the  air,  unlefs  the  acid  has  been 
fupcrabundant.  They  are  Jecompofcd  by  diftillarion 
ftrfif  the  acid  coming  over  in,  white  inflammable  va- 
pours fmclling  like  acetous  ether,  fomewhat  empy- 
reumaric,  and  condenfing  into  a  reddilh -brown  li- 
quor. By  rectification  this  liquor  becomes  very  vo. 
JatHe  and  inflammable ;  on  adding  water,  it  acquires 
.1  milky  appearance,  and  drops  of  oil  feeni  to  l'wim  upon 
the  furface  a  reddi/h  brown  liquor,  with  a  thick  black 
«U,  remain  after  rectification  in  the  retort.  On  mix- 
ing this  calcareous  Call  with  that  of  Glauber,  a  double 
decomposition  takes  place  ;  we  have  a  gypfnm  and 
the  mineral  alkali  combined  with  acetous  acid.  By 
calcination,  the  mineral  alkali  may  be  obtained  from 
this  fait  in  a  ftate  of  purity.  This  acetous  calcareous 
fait  is  not  foluble  in.  fpirit  of  wine. 

On  faturating  this  acid  with  magncfia,  and  evapo- 
rating the  liquor,  we  obtain  a.  vifcid  faline  mafs  like 
mucilage  of  gum  arabic,  which  does  not  Ihoot  into 
cryftak,  but  deliquefees  ip  the  air.  It  has  a  fweetifti 
-tafte  at  firft,  butts  afterwards  bitter.  It  is  foluble  in 
fpirit  of  wine,  and  parts  with  its  acid  by  diftillarion 
Without  addition. 

Acetous  acid  diflblves  zinc  botlt  in  its  metallic  and 
cakiform  Rate,  and  even  when  mixed  with  other  me- 
tals.' By  ■concentrated  vinegar  the  zinc  is  difTolvcd 
with  great  heat,  fulphureous  fmell,  and  exhalation  of 
inflammable  matter.  By  this  union  we  obtain  a  con- 
gealed mafs,  which  on  dilution  with  water  (hoots  into 
oblong  (harp  cryftals  at  the  firft  cry  utilization,  and 
afterwards  into  cryftals  of  a  rtellated  form.  From  this 
liquor  ip.decH  cryftals  of  various  forms  have  been  ob- 
tained by  different  chemifts.  Monnet  obtained  from 
it  a  pearl-coloured  fait  in  friable  talky  cryftals;  which 
when  thrown  on  the  coals,  fulminated  a  little  at  firft, 
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and  gave  a  bluiih  flame,  and  then  melted,  letting  its  Acetous 
acid  efcape,  while  a  yellow  calx  remained,  Hellot 
informs  us,  that  this  (alt  by  dill  illation  per  ft  in  wa-  *"  »  ' 
ter,  affords  an  inriamnuble  tiqwor,  and  an  oil  at  firft 
yellow  and  then  green,  with  white  flowers  burning 
with  a  blue  Haute.  Wcftendorf  obtained  no  oil  in  this 
diflillation,  but  iome  acetous  acid  ;  a  luce t -tailed  em- 
pyrenmatic  liquor  impregnated  with  zinc ;  fweet 
flowers,  or  fublimatc,  foluble  in  water,  and  burning 
with  a  green  flame.  On  applying  a  ftrongcrhcat, 
the  line  was  iublimed  in  its  metallic  form,  leaving  A 
fpoiigy  coal  at  the  bottom  of  the  retort.  The  Hbltt« 
tion  gives  a  green  colour  to  fyrup  of  violets,  lets  fall 
a  white  precipitate  on  the  addition  of  alkalies,  or  an 
infulion  of  galls.  It  is  not  prccipiratcd  by  common 
Jalt,  vitriolatcd  tartar,  vitriolic  or  marine  acids,  blue 
vitriol,  or  corrofive  fublimate ;  but  forms  a  red  pre- 
cipitate when  added  to  afolution  of  gold  ;  a  white  pre- 
cipitate with  folution  of  filver  j  a  cryftalline  pearly 
pn-cipkatc  with  lolution  of  mercury  "and  cryitalliiic 
precipitates  with  folutions  of  bifhiaih  and  tin.  Ac- 
atording  to  Bergman,  it  is  decompofed  by  acid  of  ar- 
fenic.  t^t0 

Though  regulus  of  arfenic  is  not  foluble  in  this  its  pheno- 
acid,  its  calx  may  be  diflolved  either  in  common  or nwnawith 
diftiilcd  vinegar.  M.  Cadet  obtained  a  fmoking  liquor  "f*1"^ 
by  diftillaiiott  from  a  mixture  of  white  arfenic  and 
terra  foliata  tartari.    This  experiment  has  been  re- 
peated by  the  chemifts  of  Dijon,  and  attended  with 
the  following  curious  circumftaiices.    "  Wedigcfted 
(lay  they),  in  a  fand-bath,  five  ounces  of  diftilled  vi- 
negar on  white  .pulverized  arfenic  ;  the  filtrated  liquor 
was  covered,  during  evaporation,  with  a  white  faline 
cruft.    Of  this  fubftance  were  formed  150  grains  ;  on 
which  fixed  alkali  appeared  to  have  no  effect,  and 
which  was  at  firft  confidcred  as  pure  arfenic.  How- 
ever, a  cat,  which  had  ('wallowed  7a  grains  of  it,  -was 
only  affected  with  vomitings  that  day  and  the  next,  ij1o 
and  afterwards  perfectly  recovered.    A  fiinilar  dofc  Vineg*r 
was  given  to  a  little  dog ;  but  as  he  ran  away,  thefbppufedt* 
effect  it  hjid  upon  him  could  not  be  difcovcred  ;  but     »n  aiui- 
hc  returned  afterwards  in  good  health,  and  never  do*e»g»inft 
fhowed  any  uneafinefs :  whence  it  may  be  concluded, uic0it' 
that  vinegar  is  in  fomc  mcafure  an  antidote  agaiuft  the 
pci-niciojs  qu.il;iie»  of  arfenic. 

'<  On  rcdiffblving  this  faline  cmft  in  pure  water, 
filtering  and  mixing  it  with  liquid  alkali,  an  irregu- 
larly cryftallized  fak  was  formed  in  it  after  a  few  days 
Handing.  By  this  fait  a  yellow  precipitate  was  thrown 
down  from  the  nitrons  foimion  of  ftlvcr  j  whereas  the 
folution  of  arfenic  and  terra  foliata  tartari  threw  down 
a.  white  one. 

4*  Equal  parts  of  terra  foliata  tartari  and  arfenic,  di- 
ftilled in  a  retort,  gave  firft  a  fmall  quantity  of  limpid 
liquor  with  a  penetrating  fmell  of  garlic,  and  which 
had  the.  property  of  reddening  fyrup  of  violets  }  while 
folution  of  arfenic  in  water  turns  that  fyrop  green. 
The  vinegar  which  now  arofe  was  not  faturated  when 
arfenic,  but  cfFervcfced  ftrongly  with  fixed  alkali,  with 
which  it  became  turbid,  but  did  not  let  fall  any  pre- 
cipitarc.  On  changing  the  receiver,  there  came  overs 
reddilh  brown  liquor,  accompanied  with  thick  vapours, 
diffufing  an  intolerable  fmell,  in  which  that  of  arfenic 
could  fcarcely  be  diftinguiftted.  On  continuing  the 
operation,  a  black  powder  fubliined  into  the  neck  of 
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Acetous     the  retort,  together  with  a  liulc  arfenic  in  its  mctal- 
»cid.        1^  form,.  and  a  macter  which  took  fire  by  a  lighted 
-      candle  like  folphur. 

•*  The  red  liquor  ftill  prefcrved  its  property  of  fmo. 
king  though  cold  ;  diffnfuig  at  the  fame  time  its  pe- 
culiar and  abominable  fetor,  from  which  the  apart- 
ment could  fcareely  be  freed  in  Several  days.  This 
liquor  does  not  alter  the  colour  of  fyrup  of  violets, 
but  effervefces  (lightly  with  fixed  alkali,  letting  fall 
at  the  fame  time  a  yellow  precipitate,  which,  however, 
^appeared  on  an  atttmpt  to  ftparatc  it  by  filtration. 
Curiouj  "  M.  Cadet  had  ohferved,  that  the  fmoking  liquor 
of  arfenic  did  not  kindle  at  the  approach  of  a  lighted 
hqaor.  candle;  bat  that,  on  pouring  it  from  the  receiver  into 
another  veuel,  it  had  kindled  the  fat  hue  wi(h  which 
the  j  cinctures  had  been  clofed,  and  which  had  been 
dried  daring  the  operation :  but  we,  being  defirous 
of  examining  more  folly  the  nature  of  the  red  liquor 
which  collects  at  the  bottom,  and  has  the  appearance 
of  oil,  having  decanted  that  which  fwims  on  the  top, 
and  poured  the  remainder  on  a  filter  of  paper, 
before  many  drops  had  patted,  there  arofc  a  thick 
fmoke  forming  a  column  from  the  veflel  to  the  ceiling  ; 
a  (light  ebullition  was  perceived  at  the  fides  of  the  vef- 
fcl,  and  a  beautiful  rofe- coloured  flame  appeared  for 
a  few  moments.  The  paper  filter  was  burnt  at  one 
fide,  but  moft  of  it  was  only  blackened.  After  theflamc 
was  cxtinguilhed,  a  fat  reddilh  matter  remained  :  which 
being  melted  on  burning  coals,  fwclled  considerably, 
emitting  a  white  Same.  It  then  funk,  and  left  on  the 
coal  a  black  fpot,  which  could  not  be  effaced  but  by 
the  moft  vehement  fire. 

"  At  the  rime  thefe  obfervations  were  made,  the 
liquor  had  been  diftilled  for  three  weeks,  and  the  bot- 
tle frequently  opened.  The  inflammability  could  not 
proceed  from  the  concentration  of  the  vinegar :  for 
the  role-colour  of  the  flame,  the  precipitation  of  the 
fnblimitc,  and  the  fixity  of  the  fpot  remaining  on  the 
coal,  evidently  (howed  that  the  two  fubftances  were  in 
a  ftate  of  combination  ;  which  is  alfo  further  evinced 
by  the  lots  of  the  inflammable  property  when  the  li- 
quor was  decomposed  by  fixed  alkali. — The  fmell  of 
the  liquor,  however,  though  fo  intolerably  fetid,  was 
attended  with  no  other  inconvenience  than  a  difa- 
grccablc  fenfation  in  the  throat,  which  further 
Strengthens  the.fulpicion  that  vinegar  is  an  antidote 
againft  arfenic. 

*'  The  faline  brown  lmfs  remaining  in  the  retort 
was  partly  diflblved  by  hot  water  ;  and  the  nitrated  lix- 
ivium was  very  limpid,  but  emitted  the  peculiar  fmell 
of  the  phofphoric  liquor.  By  evaporation  it  yielded 
a  fait  which  did  not  deliquefce  in  the  air,  of  an  ir- 
regular (hapc;  and  which  being  put  on  burning  coals, 
did  not  fmell  feniibly  of  arfenic  ;  loft  its  water  of  cry- 
ftallizaiion ;  and  became  mealy  and  white  without  be- 
ing diflipated  by  heat.  On  cxpoling  the  rcfidtunn  to 
the  air,  it  was  found  next  day  rcfolved  into  a  liquor  ; 
whence  it  is  probable  that  moft  of  it  was  conipofed  of 
cryftallized  alkali,  having  received  from  the  decompo- 
sition of  the  vinegar  as  much  fixed  air  as  was  necef- 
ljs*  ftry  for  its  cryftallization." 
Effca  of  This  acid  does  not  act  upon  mercury  in  its  metal- 
the  acetous  i;c  ftalc>  but  diflblvcs  the  mercurial  calces,  as  red  pre- 
acid  mi     cipitatc,  turbith  mineral,  and  the  precipitate  formed 
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by  adding  fixed  alkali  to  a  Solution  of  mertttry  In  ni»  Aeetow 
trons  acid  j  with  all  which  it  forms  white,  finning,  y**- 
fcaly  cryftals,  like  thofeof  fedative  fair.  j,,. 

Vinegar  does  not  aft  upon  filver in  its  metallic  frate,  on  filter, 
but  readily  dioolves  the  yellow  calces  precipitated 
from  its  Solution  in  nitrous  acid  by  microccdmic  fait 
and  volatile  alkali.  By  the  help  of  a  boiling  heat  al- 
io it  very  copioufly  diiTblves  the  precipitate  obtained 
by  means  of  a  fixed  alkali.  The  lait  mentioned  folu- 
tiou  yields  mining,  oblong,  needle-fhaped,  cryflals, 
which  arc  changed  to  a  calx  hy  means  or  fereral  adds,. 
efpecUlly  the  muriatic.  The  lilver  is  thrown  down  in 
its  mecalte  form  by  zinc,  iron,  tin,  copper,  and  quick- 
filver.  •  jSi+ 

Though  the  acetous  acid  has  no  effect  upon  gold  in  On  gold, 
its  metallic  ftate,  yet  a  Solution  of  ibis  metal  is  de- 
compofed  by  crude  vinegar,  which  produces  both  a 
metallic  precipitate  and  dark  violet-coloured- powder. 
Diftilled  vinegar  throws  down  the  gold  in  its  metallic 
form.  The  precipitate  by  fixed  alkali  digefted  with  - 
acetous  acid  is  of  a  purple  colour.  This,  as  well  as 
fulminating  gold,  is  diu'blved  by  W  eftcndorfTs  con- 
centrated vinegar  ;  the  fulminating  gold  very  calily. 
The  filiation  is  of  a  yellow  colour ;  and  v,  itli  volatile 
alkali  affords  a  yellow  precipitate;  with  lixivium  fan- 
guinis,  a  blue  one;  both  of  which  fulminate.  TLe 
dry  fait  of  gold  diflblvcs  in  the  acetous  acid,  and  pro- 
duces oblong  yellow  cry ftals.  tJJ- 

This  acid  lias  no  effect  on  fat  oils,  farther  than  that  On  infla-. 
when  diftilled  together,  fome  mixture  takes  place,  as  w«MefU» 
the  Abbe  Rozicr  has  obferved.  Neither  does  diitil- 
led  vinegar  act  upon  cflentia!  oils,  though  M.  Wcften- 
dorff's  diftilled  vinegar  diflblved  about  a  fixth  part  of 
oil  of  rofemary,  and  about  half  its  weight  of  cam- 
phor. The  latter  folution  was  inflammable,  and  let 
falJ  the  camphor  on  the  addition  of  water.  The  a* 
cid  didolves  all  the  true  gums,  and  fome  of  thofe  cal- 
led guin-rcfins,  after  being  long  digefted  with  them. 
By  long  boiling,  Bocrhaavc  obferves,  that  it  diflblvcs 
the  bones,  cartilages,  rielh,  and  ligaments  of  ar.imals.  J}.& 

The  concentration  of  this  acid  may  be  effected  by  Conctiitri- 
combining  it  with  alkalies,  earths,  and  metals.    By  tiou «f  the- 
combining  it  with  copper,  and  then  cryftallizing  and  »«<ous  %- 
diftilling  the  compound,  we  obtain  the  acid  in  the6"** 
higheft  ftate  of  concentration  in  which  it  is  ufuallv 
met  with.    To  produce  ibis  ftrong  acid,  we  have 
only  co  diftill  verdegris,  or  rather  its  cryftals  in 
a  retort.   The  operation  moft  be  begun  by  a  very 
gentle  fire,  which  brings  over  an  aqueous  liquor.  This 
is  to  be  fet  afidc,  in  order  to  procure  the  more  con- 
centrated acid,  which  comes  over  with  a  ftronger  fire*  • 
On  changing  the  receiver,  and  augmenting  the  heat, 
wc  obtain  a  very  ftrong  acid  which  comes  over  partly  in 
drops,  and  partly  in  white  vapours.    It  is  called  radical 
vinegar,  or  foinetiines  fpirit  of  Venus,  and  has  a  very- 
pungent  fmell,  almoft  as  Suffocating  as  that  of  volatile 
fulphurcous  acid.   As  the  laft  portions  of  it  adhere 
pretty  ftrongly  to  the  metal,  we  are  obliged  to  raife 
the  heat  to  fuch  a  degree  as  to  make  the  retort  quite 
red  in  order  perfectly  to  Separate  them.    Hence  fome 
part  of  the  metal  is  raifed  along  with  the  add,  which, 
diJMvingin  the  receiver,  gives  the  liquor  a  grecnifii 
colour ;  Mir  from  this  it  may  be  cafily  freed  by  a  Se- 
cond diitillation^wheu  it  rifes  with  a  very  gentle  beat, 
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and  becomes  extremely  white.  Cryftals  of  verdegris 
afford  about  one  half  their  weight  of  radical  vinegar ; 
but  verdegris  itfclf  much  lcls,  and  of  a  more  oily  qua* 
lity. 

If  this' acid  be  heated  in  a  wide-mouthed  pan,  and 
fire  applied  to  it,  it  will  burn  entirely  away  like  fpirit 
of  wine.  This  o'jfervation  we  owe  to  the  count  de 
Lauragais,  who  has  likcuife  obferved,  that  it  is  capa- 
ble of  cry  ftallization.  This,  however,  takes  place  only 
with  the  Lift  portions  which  came  over,  and  the  cryftals 
appear  in  the  form  of  plates  or  needles.  The  mar- 
quis de  Coiirtrivon,  who  has  repeated  and  confirmed 
the  experiment  of  the  count  de  Lauragais,  fuppofes 
this  phenomenon  to  be  owing  to  a  fulplmr-like  mixture 
of  acetous  acid  and  phlogilton.  Leonhardi  fuppofes 
an  analogy  between  theft  cryft.i!s  and  the  white  fait  of 
-copper  expelled  at  the  end  of  the  operation  by  die 
couut  de  LaiToue.  This  fait  was  at  firft  very  white, 
and  fixed  on  the  neck  of  the  retort  pretty  thick  j  but 
uulefs  quickly  collected,  was  foon  deftroved  by  the 
fucceediiig  vapours.  When  expofed  to  the  air,  it 
ai tracts  inoiiture,  and  rnns  into  a  grecraifh  liquid. 
It  is  uncommonly  light,  and  in  fuch  fhiall  quantity, 
that  fcarce  live  or  fix  grains  can  be  collected  from  a 
jxiand  of  verdegris.  1  ts  tafte  is  acid,  aufterc,  very  un- 
pleafent  and  permanent.  It  readily  and  totally  dif- 
folves  in  water,  and  partially  in  fpirit  of  wine,  leaving 
a  yellow  powder  totally  foluble  in  volatile  alkali,  and 
which  burns  with  a  green  flame.  From  this  fait,  vola- 
tile alkali  acquires  a  blue  colour,  and  litmus  a  red 
one ;  and  thus  it  difcovers  itfelf  to  be  coinpoied  of 
acetous  acid  and  copper. 

Experience  has  ffiown  that  radical  vinegar  differs 
cotii'iderably  in  its  properties  from  the  common  acid. 
It  has  a  greater  attraction  for  alkalies,  forms  with 
them  more  perfect  combinations,  and  is  lefs  volatile. 
M.  Bcrthollet  obferves,  that  when  vinegar  concemra- 
'  ted  by  frofl  and  radical  vinegar,  arc  reduced  to  equal 
densities,  by  addingwatertotheheavierof thetwo,  they 
differ  very  much  both  in  fmcll  and  tafte.  Laffonc 
found,  that  radical  vinegar  formed  a  cryftallizable 
compound  with  volatile  alkali ;  and  Berthollct  has  ob- 
ferved  the  lame  with  regard  to  fixed  vegetable  alkali. 
The  cryflals  of  the  latter  with  radical  vinegar  were 
flat,  tranfparent,  and  flexible,  flowly  deliqucfcentin  the 
air.  On  comparing  the  falts  formed  by  the  two  acids, 
he  found,  that  the  acetous  fait  rendered  the  fyrup  of 
violets  green  j  but  its  colour  remained  unaltered  with 
that  made  with  radical  vinegar.  The  latter  alio  re- 
quired a  ftronger  fire  to  expel  pan  of  its  acid  ;  it  was 
alfo  whiter,  and  had  a  lefs  acid  tafte.  On  pouring 
radical  vinegar  on  the  acetous  fait,  the  folution  afford- 
ed, by  evaporation  and  cryftallization,  a  fait  perfectly 
iimilar  to  that  procured  directly  from  radical  vinegar 
and  fixed  alkali.  On  diitilling  the  mixture,  the  radi- 
cal vinegar  appeared  to  have  expelled  !he  common  a- 
cetons  acid,  as  the  liquor  which  came  over  cfTcrvefced 
with  vegetable  alkali,  and  formed  with  h  a  terra  folip 
ata  tariari. 

*'  It  fcems  probable  (fays  Mr  Kcir),  that  the  radi- 
cal vinegar  contains  a  larger  portion  of  the  aerial  prin- 
ciple than  the  common  acetous  acid  ;  by  which  it  un- 
dergoes a  change  fnnilar  to  that  of  marine  acid,  when 
brojghtinto  that  Hate  in  which  it  is  laid  to  be  de- 
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phlogifticated.    This  air  it  may  acquire  from  the  IllC-  Acetous 


reduced 
he  phlo-  '  ' 


tallic  calx,  which  being  deprived  ot  its  air  is 
to  its  metallic  ltatc.  Thoft  who  believe  in  tl__ 
gifton  of  metals,  may  fay  that  the  acid  is  dephlogifti- 
caied  by  imparting  its  phlogifton  to  the  metal,  which 
is  thereby  metallized.  It  appears,  however,  to  be  very 
diflinct  from  common  acetous  acid,  and  deferves  to 
have  its  properties  and  compounds  farther  inve&iga- 

Concentrated  acetous  acid,  of  a  great  degree  of  Howto'ob. 
ftrcngth  may  alfo  be  obtained  by  diifilling  terra  folia-  tain  it  pure 
ta  tartari  with  vitriolic  acid ;  but  Leonhardi  obferves,  frum  terra 
that  the  acid  thus  obtained  is  always  more  or  left  con-  f°KftU  '*** 
laminated  with  the  volatile  acid  of  fulphur.  He  oh- tari* 
ftrves  alfo,  that  the  method  propofed  of  feparating 
the  fulphureous  acid  by  a  fecond  diftilktion  from  fait 
of  tartar  is  not  effectual,  becaufe  the  fulphureous  acid 
has  lefs  attraction  for  alkalies  than  the  acetous.  Wef- 
tendorf  recomiucnds  the  neutral  fak  formed  by  ace- 
tous acid  and  mineral  alkali,  inftcad  of  the  terra  folia- 
ta  tartari.  Thus,  in  the  firfc  place,  we  readily  obtain 
cryftals  free  from  the  inflammable  matter  of  the  vine- 
gar t  and,  in  confequence  Of  this,  though  we  diftil  it 
afterwards  with  concentrated  oil  of  vitriol,  no  folphu- 
reous  taint  can  be  produced.  Even  fljppoling  this  to 
be  the  cafe  (he  fays),  it  may  be  removed  by  a  fecond 
diftiiiation  from  fome  mineral  alkali.  Mr  Keir,  how- 
ever, obferves,  that  "  probably  all  the  acids  diftilled 
from  acetous  falts  by  means  of  the  vitriolic,  partake 
ot  the  property  of  that  procured  by  diflilling  cryflals 
of  verdegris  s  and  none  of  them  can  compare  with 
that  from  which  Mr  Louitz  obtained  acetous  ether 
without  addition,  as  a  pure  concentrated  and  unalter- 
ed vinegar." 


XIV.  Acjd  of  Bcxzoin. 


The  properties  of  this  acid  have  been  in  veftigated  by  M.  l.ich- 
M.  Lichtcnftein,  and  arc  as  follow.  1.  Expofed  to  tcniWs 
the  heat  of  a  candle  in  a  lilver  fpoon,  it  melts  as  clear  of 
as  water,  without  burning,  ihough  it  is  deftroyed  by  jt»P««w> 
contact o'f  flame.  2.  When  thrown  upon  coals,  it  cva-  *" 
porates,  without  rcfiduum,  in  a  thick  white  fmokc. 
3.  It  is  not  volatile  without  a  confiderable  degree  of 
hear.  4.  By  very  flow  cooling  its  aqueous  folution 
yields  large  cryftals,  long,  dun,  and  of  a  feathery 
fhape.  J.  It  is  foluble  in  the  concentrated  acids  of 
nitre  and  vitriol,  but  fcparates  from  them,  without  dc- 
coinpofltion,  on  the  addition  of  water.  6.  By  the 
other  acids  it  cannot  be  diftolved  without  heat,  and 
fcparates  from  them  alfo  without  any  change,  merely 
by  cooling.  7.  It  is  copioully  diflblvcd  by  fpirit  of 
wine,  and  precipitated  from  it  on  the  addition  of  wa- 
ter. 8.  With  alkalies  it  forms  neutral  falts,  very  fo- 
luble in  water,'  and  of  a  Jharp  falinc  tafte.  With  ve- 
getable alkali  it  forms  cryflals  of  a  pointed  feathery 
)'>nn  :  ui:h  minerd  ai-:.,];  it  yieKis  lirgcr  rryiUls, 
which  fall  into  powder  on  being  expofed  to  the  air ; 
and  with  volatile  alkali  it  is  difficultly  cryflallizable  in- 
to fmall,  feathery,  and  d el iquefcent  cryftals.  It  is  fe- 
parable  from  alkalies  by  the  mineral  acids,  o.  With 
calcareous  earth  it  forms  white,  Aiming,  and  pointed 
cryflals,  not  cafily  foluble,  aud  which  have  a  fweetiEh 
tafte  without  any  pungency.    io.  With  magncfia 
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Acet°u»  finall  feathery  cryflals  arc  formed,  of  a  lharp  faline 
carte,  arid  ealily  folublc  in  water,  il.  An  aitringciu 
fait  is  formed  with  earth  of  alum. 

All  theft  earthy  faks  arc  ealily  decotnpofed  by  the 
mineral  acids  as  well  as  by  alkalies.  Toe  acid  of  ben- 
zoin itfclf  reddens  litmus,  but  has  little  effect  upon  fy- 

Meffrs.  Hcrmbftadtand  Lichtenftein  have  both  tried 
die  effects  of  nitrous  acid  upon  that  of  benzoin.  In 
this  operation,  however,  a  great  obftacle  arofe  front 
the  volatility  of  the  acid  of  benzoin,  which  prevent- 
ed it  from  bearing  any  confiderable  heat  without  paf- 
fing  over  into  the  receiver.  By  repeated  diftillations, 
however,  the  acid  of  benzoin,  diminilhed  in  iis  vola- 
tility, aflumed  a  darker  colour,  and  acquired  a  bittcr- 
ifli  tafte.  A  coal  was  alfo  left  at  the  bottom  ;  and,  at 
the  end  of  the  third  operation,  when  the  nitrous  acid 
had  been  all  drawn  oft,  M.  Hermbftadt  obferved  that 
fome  brown  drops  came  over  which  had  the  appear- 
ance of  a  dark-coloured  tranfparent  oil,  folublc  in  di- 
ftilled  water,  emittingacrid  fumes,  and  having  a  very 
cauflic  tafte.  On  diftilling  this  acid  liquor  a  fecond 
time,  a  yellow  faline  mafs  was  obtained,  which,  when 
diflblvcd  in  diftilled  water,  formed  a  fluid  acid,  which 
precipitated  a  folution  of  fugar  of  lead  and  lime-water. 
On  examining  the  charred  refidimm  left  in  the  retort, 
he  obferved,  that,  after  calcination,  iomc  of  the  earth 
had  been  vitrified,  while  another  was  of  a  (bit  confifl- 
ence,  and  had  acquired  a  cauflic  tafie.  From  a  mix- 
ture of  the  abovementioned  dark-brown  acid  and  fpi- 
r  it  of  wine,  he  obtained  an  ether,  which  differed  from 
the  nitrous  in  being  much  lefs  volatile,  and  fuelling  like 
bitter  almonds. 

From  this  rcfiduum  Mr  Lichtenftein  obtained  a  re- 
fmous  fnbftance,  to  which  lie  afcribes  the  volatility  of 
the  acid  of  benzoin,  as  well  as  the  finell  of  bitter  al- 
monds already  mentioned. 

S cheek  failed  iu  his  attempt  to  obtain  ether  from 
flowers  of  benzoin  and  fpirit  of  wine ;  bat,  by  adding 
a  little  fpitit  of  fait,  he  obtained  a  kind  of  ether  which 
fell  to  the  bottom.  On  didblving  this  in  alkalized 
fpirit  of  wine,  and  drawing  off  the  latter  by  diftilla- 
tion,  he  obtained  from  it  a  quantity  of  flo%vers  of  ben- 
zoin. From  Peruvian  balfam  alfo  Lehman  obtained  a 
quantity  of  the  acid  of  benzoin.  It  may  alfo  be  pro- 
cured from  urine,  cither  by  precipitation,  from  the 
faponaceous  extract  (a),  or  by  repeatedly  diftilling 
from  it  fpirit  of  nitre,  as  in  the  preparation  of  acid 
of  fugar.  In  the  urine  it  is  found  combined  with 
votatile  alkali,  by  which  it  becomes  folublc  in  fpirit  of 
wine. 

XV.  StSACEOvs  Acid. 

Tuis  is  faid  to  have  been  firft  difcovered  by  Mr 
Gruitzmarker,  who  publifhcd  an  account  of  it  in 
1748.  It  was  afterwards  more  accurately  treated  of 
by  Mr  Rhades  in  1753.  Its  properties  were  iuvefti- 
gated  by  Mefl'rs  Seguer  and  Knappe  in  17C4  ;  and 
afterwards  more  fully  by  Dr  Crell,  ofwhofe  difcove- 
ries  an  account  is  given  in  the  Philosophical  Tranf- 
Voi.  IV. 
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actions  for  1 780  and  1782.  It  is  found  not  only  in 
die  fat  of  all  animals,  but  in  fpennaceti,  ihc  baiter 
of  cocoa,  and  probably  i a  other  vegetable  oils.  In  fe- 
vera!  refpects  it  fccn)s  analogous  to  ihc  marine  acid  ; 
but  in  others  it  is  remarkably  different,  particularly 
in  precipitating  a  folution  of  corrollve  fubliinaie.  It 
is  probable,  however,  that  is  principles  are  the  fame 
with  thofe  contained  in  all  other  vegetable  and  ani- 
mal acids;  and  this  opinion  is  fupportcd  by  what  hap 
pens  on  treating  tallow  in  the  uiual  manner  for  ob- 
taining acid  of  fugar  ;  for  thus,  not  the  febaccous,  but 
the  faccharine  acid  is  found  to  be  produced.  It  has  a 
very  great  ftrength  of  attraction ,  and  by  means  of  heat 
decompounds  even  the  vitriolic  falts  thcmfclvcs  ;  but  in 
the  moift  way  is  expelled  by  the  three  mineral  acids, 
though  it  expels  all  the  vegetable  ones,  as  well  as 
thofe  of  floor  and  arfenic.  Its  moft  remarkable  pro- 
perty is  its  effect  on  tin.  The  filings  of  this  metal, 
efpectally  with  the  afliftance  of  heat,  are  corroded  by 
it  into  a  yellow  powder,  and  at  the  fame  time  give 
out  a  very  fetid  fmell.  The  folution,  though  filtered, 
ilill  continues  turbid,  and  depolits  more  yellow  pow- 
der, acquiring  at  the  fame  time  a  fine  rofe-rcd  cc- 
lour.  By  adding  water  to  this  yellow  powder,  a 
whire  deliouefcent  fait  may  be  obtained,  and  a  fimi- 
lar  one  obtained  by  diflolving  a  yellow  powder  pre- 
cipitated by  this  acid  from  folution  of  tin  in  aqea- 

It  corrodes  lead  rather  than  diffolves  it ;  but  diifolves 
a  confiderable  quantity  of  minium,  and  changes  the 
reft  to  a  white  powder.  This  folution  is  fweetilh,  and 
is  not  precipitated  by  common  fait.  The  metal  is 
precipitated  by  febaccous  acid  from  the  nitrous,  in 
white  nccdlc-like  cryflals,  ealily  folublc  in  water.  A 
like  precipitation  takes  place  in  folution  ol  fugar  of 
lead ;  but  the  precipitate  is  flail  folublc  in  flrong  vine* 
gar,  provided  it  be  not  adulterated  with  oil  of  vitriol. 
In  its  elective  attractions  it  agrees  with  the  acids  of 
apples  and  of  f.uor,  preferring  magncfia  to  fixed  al- 
kali. 

XVI.  Acid  of  calls. 

Though  it  has  for  a  long  time  been  known  that 
the  infulion  of  galls  has  the  property  of  reddening  ve- 
getable juices,  diflolving  iron,  and  decompoiing  liver 
of  fulpbur,  thefc  effects  were  generally  afcribca  to  its 
aftringency.  Of  late,  however.,  it  has  been  found, 
that  belides  this  aAringent  principle  a  true  acid  cxifts 
in  galls  ;  and  to  this,  rather  than  to  the  aftnngent 
principle,  are  we  to  afcribe  the  properties  of  galls  in 
flriking  a  black  with  folution  of  vitriol,  fitc.  fSSj 

To  (cparate  the  acid  from  the  other  matters  con-  Method  of 
tained  in  the  galls,  wc  mull  add  fixed  alkali  to  a  de-  kft^meg 
coction  of  rhera  $  by  which  means  the  aftringetit  mat-  ^""^ 
ter  will  be  thrown  down,  and  the  acid  remain  in  the 
liquor  joined  to  the  alkali,  the  precipitate,  warned 
With  clean  water,  dried,  and  rediifolved,  blackened  a 
folution  of  vitriol  but  faintly,  and  no  more  than  what 
may  be  feppofed  to  proceed  from  fome  ren:aini:-g  arid, 
which  could  not  be  abflracled.    This  is  proved  oy  di- 
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(*)  By  this  is  menu  urine  evaporated  to  a  thick  confiftence,  and  deprived  of  moll  pf  its  falts  by  folution  in 
fpirit  of  wine. 
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Hilling  the  fiftrin  gent  matter  in  queilion,  when  an  acid 
liquor  comes  over,  which  has  the  property  of  blacken- 
ing folution  of  vitriol.  Scheele  has  obferved,  chat 
when  galls  in  fuManceare  cxpofed  to  diitillation,  an 
acid  liquor  rides  of  an  agreeable  fmcll,  without  oil, 
and  afterwards  a  kind  of  volatile  fair,  which  is  the 
true  acid  of  the  gall*.  Hence  he  infers,  that  this  felt 
is  contained  ready  formed  in  the  galls  theml'elves!  but 
fo  much  involved  in  Jouie  gummy  or  other  nutter, 
that  it  cannot  be  eafily  obtained  feparately. 

The  acid  of  galls  is  capable  of  being  fe  pa  rated  by 
cryftallization.  In  an  inf'ulion  made  with  cold  water, 
Schcclc  obferved  a  fediment  which  appeared  to  have  a 
eryftallinc  form,  and  which  was  acid  to  the  taftc,  and 
had  the  property-  of  blackening  folution  of  vitriol. 
By  expoling  the  infufion  for  a  long  rime  to  the  air, 
and  removing  from  time  to  time  the  mouldy  ikin  which 
grew  upon  it,  a  large  quantity  of  lediment  was  form- 
ed. On  rcdiflblving  this  in  warm  water,  filtering  and 
evaporating  ii  very  (lowly,  an  acid  fait  was  obtained 
in  fjmll  cryftals  like  fend,  which  had  the  following 
properties:  i.  It  tailed  acid,  effcrvcfccd  with  chalk, 
and  reddened  litmus.  2.  Three  parts  of  boiling  wa« 
ter  diflblvcd  two  of  the  fait  »  but  34  parts  of  cold 
water  were  required  to  diflbl  ve  one.  3.  It  is  likewife  fo- 
lublein  fpirit  of  wine;  four  parts  of  which  are  re* 
quired  todiflblvc  one  of  the  fait  when  cold,  but  only 
an  equal  quantity  when  ailirted  by  a  boiling  heat. 

4.  The  fait  is  deftru&ible  by  an  ©pen  fire,  melts  and 
burns  with  a  pleafant  froell,  leaving  behind  a  hard  in- 
folnb'e  coal,  which  does  not  eafily  burn  to  allies. 

5.  By  diltillation  an  acid  water  is  firft  obtained  with- 
out any  oil  :  then  a  fublimate,  which  remains  fluid 
while  the  neck  of  the  retort  is  hot,  and  then  cryflal- 
Iizcs.  This  fublimate  has  the  tafte  and  fmcll  of  flowers 
of  benzoin  ;  is  foluble  in  water  and  in  fpirit  of  wine  ; 
reddens  litmus  j  and  precipitates  metallic  folutions  of 
the  following  colours,  viz.  gold  of  a  dark  brown ;  ill- 
vet  of  a  grey  colour  ;  copper  of  a  brown  ;  iron  of  a 
black ;  lead  of  a  white  colour  j  mercury  of  an  orange ; 
bifinuth,  lemon-coloured.  The  acid  of  molybdaena  be- 
came yellow  coloured,  but  no  precipitate  enfued.  So- 
lutions of  various  kinds  of  earths  were  not  altered ; 
but  lime-water  afforded  a  copious  grey- coloured  pre- 
cipitare.  6.  By  treating  this  acid  with  that  of  nitre, 
in  the  manner  dircclcdfor  producing  acid  of  fugar,  it 
was  changed  into  the  latter. 

XVII,  Identity  of  the  Vegetable  Jam. 

O*  the  proofs  of  the- identity  of  the  vegetable  acids 
mo    with  one  another,  Mr  Keir  makes  the  following  re- 
MrKtir's  mark-:    "  The  experiments  and  obfervations  which 
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mon  to  all  of  them,  or  by  different  proportions  of  th< 
fame  principle.  None  of  the  opinions  on  this  fnb- 
jed,  however,  arc  quite  fatisfadory.  The  produdion 
of  the  acetous  acid  by  treating  fpirit  of  wine  With 
otheracids,  does  not  prove  that  the  acetoas  acid  was 
contained  in  the  fpirit  of  wine,  but  only  in  concur- 
rence with  them,  that  they  contain  fome  common  prin- 
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ciplc.    There  is  no  fad  adduced  to  fupport  Morveau's  Indentity 
opinion,  that  fixed  air  is  abforbed  during  the  acetous  ofthevege- 
fermentation;  or  that  the  prefence  of  this  fixed  air  is  *~ 
neceffary.   The  decomposition  of  all  vegetable  acids 
by  heat,  and  the  produdion  therefrom  of  fixed  and 
inflammable  gafes,  H  ow  that  thefe  acids  contain  fome 
of  the  fame  principles  as  thefc  claftic  fluids,  but  do 
not  prove  that  the  gafes  exifted  in  the  fluids.  We 
have  good  reaibn  to  believe  that  acetous  acid  does  not 
contain  any  fixed  air  already  formed  ;  for  it  yields  none 
when  vitriolic  acid  is  added  to  it,  or  to  foliated  earth ; 
neverthelefs,  my  opinion  that  vegetable  and  animal 
acids  are,  by  beat,  in  a  great  mcalurc  convertible  into* 
fixed  air,  fcems  to  be  fufficiently  proved  by  experi- 
ments.  Thus  Hales  has  fhown  the  great  quantities  of  154* 
this  gas  which  tartar  yields  on  diflillation.   liertliollct  Quantities 
has  obtained  the  fixed  and  inflammable  gafes  from  fo-  ofthe  diffe- 
liatcd  earth;  and  Dr  Higgins  has  verified  thisexperi-  J.eBt™*T 
mem,  and  deduced  the  quantities.    From  7680  grains  tailiedfrom 
of  foliated  earth,  the  Dodor  obtained.  foliatcd 
Cauflic  alkali  •  3862.994  grains.  t4rth. 

Fixed  air  - 
Inflammable  air  -  IO47.601S 

Oily  matter  retained  in  the  re* 

uduum  -  -  78 
OU  18- 
Water  condenfed         -  34»  % 

Deficiency  attributed  chiefly  to 
water  -  -  726-.9402" 
As  fixed  and  inflammable  gafes  may  be  obtained 
from  every  vegetable  lubftance  by  fire,  nothing  can  be 
inferred  from  thefc  experiments  to  explain  particularly 
the  nature  of  the  acetous  acid,  excepting  that  it  con- 
tains fome  of  the  inflammable  matter  common  to  the 
vegetable  kingdom,  and  efpccially  of  the  matter  com- 
mon to  vegetable  acids  ;  all  which  alfo,  when  analyfed, 
furnifli  large  quantities  of  thefe  two  gafes. 

"  Although  we  are  far  (adds  our  author)  from  the 
knowledge  requifite  to  give  a  complete  theory  of  the 
acetous  fermentation,  yet  it  may  be  nfefbJ  to  explain 
the  ideas  that  appear  moft  probable.   In  all  the  in* 
fiances  that  wc  know  of  the  formation  of  acids,  whe- 
ther effeded  by  coiiibuftion,  as  the  acids  of  fulplnir  and 
phofphoras,  or  by  repeated  abftradions  of  nitrous  acid, 
as  in  the  procefs  for  making  acid  of  fugar,  a  very  fen-  1545 
fible  quantity  of  pure  air  is  abforbef.   In  the  c.ifc  of  A.r»l>fot-b- 
combnftion  we  know,  from  the  weight  acquired,  that  ™£™ 
there  is  a  great  abforptton  of  air;  and  in  the  latter  of  M  icWfc 
cafe,  of  acids  being  produced  by  application  of  nitrous 
acid,   as  this  acid  coniifts  of  .nitrous  and  pure  air, 
and  as  in  thefe  operations  a  quantity  of  the  nitrons  gas 
is  expelled,  there  feems  but  little  doubt  that  there  alfo  . 
the  pure  air  of  the  nitrons  acid  is  united  with  the  fub-  • 
fiance  employed  in  the  formation  of  the  new  acid. 
Hence,  fromall  that  we  know,  the  abforption  of  air  takes 
place  in  all  acidifying  procclTcs.    But  it  alfo  adually 
takes  place  in  the  acetous  fermentation,  as  has  been 
obferved,  particularly  by  the  Abbe  Rozier ;  and  it  is 
general  ly  known,  that  air  is  neccflary  to  the  forma- 
tion ef  vinegar.    The  next  queflion  is,  What  is  the 
bafis?  And  from  the  experiments  already  related,  of 
forming  the  acetous  acid  by  means  of  fpirit  of  wine, 
it  feems  probable,  either  that  this  fpirit  is  the  bafis  of 
the  acetous  acid,  or  that  it  contains  this  bafis :  and 
from  the  convertibility  of  the  acids  of  tartar  and  of 

fugaj . 


ncgar. 


Praflice.  C    H   E   M  I 

Identity  of  fugar  into  the  acetais  acid  by  the  process  above  de- 
thevege-  {bribed,  it  fecms  probable  that  thefe  alfo  contain  the 
tables*  fame  common  balls  s  which,  being  united  with  a  de- 
c,ds-  tennined-  quantity  of  pure  air,  forms  acid  of  tartar  ^ 
with  a  larger  quantity,  acid  of  fugar  j  and  with  a  (UU 

1544  larger,  the  acetous  acid. 

Infliutt-  _  «  An  inflammable  fpirit  is  faid  to  appear  at  the  end 
mablcfpi-  cf  t|jC  diftUlation  of  radical  vinegar  from  verdigris. 

ccd  frol'i  *  ^Iow'»  *f  tBe  ar*ent  ty'11  were  coi"*»oe^  'tt  th*  vcrdi- 
radicalvi.  gri*»  as  it  is  more  volatile  than  the  acid,  nought  to 
come  over  firft}  but  as  U  appears  only  towards  the 
end  of  the  diftillation,  it  fecms  to  be  formed  >  during 
the  operation  j  and  I  imagine,  that  the  metal,  when 
almoft  deprived  of  its  acid,  attracts  fbme  of  the  air  of 
the  ramming  acid  ;  and  die  part  or  bans  of  the  acid 
thus  deprived  of  its  air  becomes  then  an  inflammable 
fpirit,  and  in  fome  cafes  an  oil  appears.  But  as  the 
quantity  of  acid  thus  decomposed  is  very  fmall,  and 
little  air  of  confeqnence  remains  united  with  the  me- 
tallic part  of  the  verdigris,  the  copper  appears  rather 
in  a  metallic  than  calcifonn  ftace  after  the  operation. 
But  zinc,  during  its  folution  in  concentrated  vinegar, 
decomposes  the  acid  as  it  docs  the  vitriolic  and  other 

1545  flroug  acids,  and  accordingly  inflammable  vapours  are 
Suiphure-  produced ;  and  what  is  remarkable,  thefe  vapours  have 
ous  inflam-g  {uiphnrcous  fmell.  Iron  always,  daring  its  folution 
mablc  va-  jn  C01KemratCQ<  vinegar,  produces  an  expuliion  of  in- 
Su«dfrTm  flammable  vapours  ;  which,  however,  do  not  explode 
ic.  like  inflammable  gas. 

1546  "  We  nut  ft  not  imagine  that  we  arc  yet  able  to  ex- 
Of  the  con-  plain  completely  what  palfesin  the  acetous  fermenta- 
ftitucnt  tio^  or  jjM  acetous  acid  is  a  compound  of  mere 
llctom  1  fP'*"  an<1  PllI**ir*  Bcfides  this  combination  of  fpirit 
cij.      "  and  air,  it  is  obferved,  that  a  precipitation  always  takes 

place  before  t.hr  fcr:ne:iMti:;n  Ls  cj.npk:^!,  uf  fume 
mucilaginous  matter,  which  difpofes  the  vinegar  to 
putrefy,  and  from  which  it  therefore  ought  to  be  care- 
fully feparated.  Stahl  affirms,  that  without  a  depo- 
fitionof  fuch  fediment,  vinegar  cannot  be  made  from 
fngar,  wine,  or  other  juice.  Betides  the  matter  that 
is  depofited,  probably  as  much  remains  in  the  liquor 
as  can  be  diflblved  therein  ;  for,  by  diftillation,  much 
of  a  Similar  extractive  matter  is  left  in  the  retort. 
What  the  nature  of  this  matter  is,  and  how  it  is  form- 
ed, has  not  yet  been  examined.  Though  diftillation 
frees  the  acid  from  much  of  this  ex  tractive  fob  (lance, 
yet  we  have  no  reafon  to  believe  that  we  have  ever  ob- 
tained it  entirely  free  from  inrtammable  matter;  as 
it  retains  it  even  when  combined  with  alkalies  and 
with  metals.  When  fogar  of  lead  and  other  acetous 
falts  are  diftillcd  with  aftrong  heat,  the  fubftances  re- 
maining in  the  retort  have  been  obferved  topoflefs  the 
properties  of  a  pyrophorus  ;  and  this  will  happen 
whatever  pains  have  been  taken  to  purify  the  vinegar 
employed.  See  die  article  Pyrophokus.  This  fafl 
fhows  the  exiftence  of  an  inflammable  matter  in  this 
acid ;  and  which  may  perhaps  be  effciuial  in  its  coin- 
1  w47  pofuion,  and  neceflary  to  its  properties.  Although 
ti to IvT"  fermentation  is  the  nfual  mode  of  obtaining  acetous 
rioui  die-  acid,  yet  it  appears  from  the  inftances  obferved  by 
micalpre-  latter  chemifls,  that  it  is  not  eflcntia'  to  its  formation, 
bat  that  it  is  alio  formed  in  various  chemical  procefles  1' 
and  the  acid  obtained  by  diftillation  from  woods, 
wax,  &c.  are  very  analogoua-to  vinegar.  It  appears 
alfo  on  treating  the  acid  of  fogar  with  nitrous  acid,  as  has 
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been  obferved  both  by  Wefirorob  and  Sdiccle.   The  Addition 
latter  further  acquaints  us,  that  he  obtained  it  in  ana*  '°  Bc&-  t» 
lyfing  a  tallow  like  oil,  which  remained  ondUTolvcd  $ 
upon  diverting  ftarch  in  nitrous  acid.    As  acid  of  fu» 
g*r  alfo  may  be  obtained  from  a  variety  of  animal  f.ib- 
ltances,  and  as  this  acid  is  convertible  into  the  ace- 
tous we  have  one  reafon  more  added  to  many  others, 
to  prove  that  the  matters  of  vegetable  and  animal  fob. 
fiances  arc  not  capable  of  any  chemical  diilinclion." 


XVIII.  Aooirtosto  Seer.  I.  j  so.  touctrning  tht  vt futi- 
lity of  a  M  xture  ofMAfUXE  and  Nitrous  Acids.  ^ 

This  is  much  lefs  fenfible  when  the  acids  are  weak  How  to  ic. 
than  when  they  arc  concentrated.    On  mixing  the  pnveaqua*. 

regi*  of  it« 
volatility. 


two  when  moderately  fmoking,  and  which  hid  remain-  re?'*..°f  1 


ceffti. 


cd  for  a  long  cime  fcparate  without  occafioning  any 
diltnrbance,  a  vaftly  fmoking  aqua-regia  has  been  pro- 
duced, which  would  either  drive  out  the  ftopple,  or 
burft  the  bottle  in  warm  weather.  On  diftilling  a 
pretty  ftrong  nitrons  acid  from  fal  ammoniac,  M. 
Beanme  obferved,  that  the  vapours  which  came  over 
were  fo  exceedingly  elaftic,  that  notwithftanding  every 
precaution  which  could  be  taken  in  fuch  a  cafe,  the 
diitillation  could  not  be  continned.  By  letting  this 
efcape,  however,  Mr  Cornette  obferved,  that  the 
diflillatiou  of  thefe  two  fubftances  may  be  carried  on 
to  the  end  without  any  inconvenience,  and  the  aqua- 
regia  will  then  be  no  longer  troublcfome. 

XIX.  Test  for  Acids  and  Jlkaues. 

The  general  method  recommended  for  difcovering 
a  fmall  quantity  ot  acid  or  alkali  in  any  liquid,  is  by 
trying  it  with  any  vegetable  blue,  fuch  as  fyntp  of" 
violets  }  when,  if  the  acid  prevails  in  the  liquor,  the 
fyrup  will  acquire  a  red  colour,  more  oriels  deep  ac- 
cording to  the  quantity  of  acid;  or  if  the  alkali  pre- 
vail, it  will  change  the  fyrup  green  in  like  proportion.  1540 
Sincethelateimprovemcnts  in  chemiflry,  however,  the  Inaccuracy 
fyrup  has  been  found  deficient  in  accuracy,  and  the  ^tktc*m* 
infufion  of  turnefole,  or  of  an  artificial  preparation  mou  ■ 
called  litmus,  have  been  fubftitnted  inftead  of  it. 
The  infufion  of  litmus  is  blue,  and,  like  fyrup  of  vio- 
lets, becomes  red  with  adds.  It  is  to  fenfible  that  it 
will  difcovcr  one  grain  of  oil  of  vitriol  though  mixed 
with  too,oco  of  water.  Unfortunately,  however,  this 
infulion  does  not  change  its  colour  on  mixture  with  al- 
kalies ;  it  is  therefore  neceirary  to  mix  it  with  jnftas 
much  vinegar  as  will  tarn  the  infulion  red,  which  will 
then  bereftored  to  its  blue  colour  by  being  mixed  with 
any  alkaline  liquor.  The  blue  infufion  of  litmus  is  al- 
fo a  teft  01  the  prefence  of  fixed  air  in  water,  with 
which  it  turns  red,  as  it  does  with  other  acids. 

The  great  fentibility  of  this  tcfl  would  leave  very 
little  reafon  to  fearch  for  any  other,  were  it  always  an 
exact  tcftuf  the  point  of  (aturation  of  acids  and  alka- 
lies ;  but,  from  the  following  fa&,  this  appears  to  Mr 
Walt  to  be  dubious.  A  mixture  ot  phlogifticated  ni- 
trons acid  with  an  alkali  will  appear  to  be  acid  by  the 
teft  of  litmus,  whenever  refts,  fuch  as  the  infufion  of 
the  petats  of  the  fcarlettofe,  of  the  blue  iris,  of  vio- 
lets, and  of  other  flowers,  will  mow  the  f:tme  liquor  to 
be  alkaline,  by  turning  green  fo  evidently  as  to  leave 
no  room  to  doubt. 

When  Mr  Watt  made  this  difcovery,  the  fcarlct  ro- 
"  4  F  2  fes, 
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fes,  and  federal  other  flowers,  whofe  petals  change  their 
colour  by  acids  and  alkalies,  were  in  flower.  Ha- 
ving ftained  paper  with  their  juices,  he  found  that  it 
was  not  abided  by  the  phlojifticaced  nitrous  acid>  ex- 
cepthip  in  lb  far  as  it  ailed the  part  of  a  neutralizing 
acid ;  hut  he  found  alio,  that,  paper  ftained  in  this 
manner  was  much  lefs  eafily  effected  than  litmus  was ; 
and  that,  in  a  (how  time,  it  loft  much  of  the  fenfibi- 
lity'  which  it  pofleiTed  at  firft ;  and  having  oecaubn  in 
winter  to  repeat  fomc  experiments  in  which  the  phlo- 
gifticated  nitrous  acid  was  concerned,  be  found  his 
ftained  paper  almoit  ufelefs.  Searching,  therefore,  for 
fume  01  her  vegetables  which  might  fcrve  for  a  left  at 
all  fcafons  of  the  year,  he  found  the  red  cabbage  to 
anfwer  his  purpofe  better  than  any  other  ;  having 
both  more  Icnfibili'ty  with  regard  to  acids  than  litmas, 
being  naturally  blue,  and  turning  green  with  alkalies, 
and  red  with  acids;  to  all  which  is  joined  the  advan- 
tage of  its  being  no  farther  affeiled  by  the  phlogiftica- 
ted  acid  of  nitre  than  as  it  acls  as  »  real  acid. 

To  prepare  this  tell,  Mr  Watt  recommends  to  take 
the  freflieft  leaves  of  the  cabbage  ;  to  cut  out  the 
large  (lems,  and  mince  the  thin  parts  of  the  leaves  very 
fin  all ;  then  to  dig  eft  them  in  water  at  about  the  heat 
of  14©  degrees  for  a  few  hoars,  when  they  will  yield 
blue  liquor;  which,  if  ufed  immediately  asatcft,  will 
he  found  to  poflefs  great  fenubility:  but  as  in  this 
flatcit  is  very  apt  to  turn  putrid,  tome  of  the  follow- 
ing methods  muft  be  ufed  for  preferving  it. 

1.  After  having  minced  the  leaves,  fpread  them  on 
paper,  and  dry  them  in  a  gentle  heat ;  when  perfectly 
dry,  pat  tbemup  in  glafs  bottles  well  corked  ;  and, 
when  you  want  to  rife  them,  acidulate  fomc  water 
With  vitriolic  acid,  anddigeft  or  info fe  the  dry  leaves 
in  it,  until  they  give  out  their  colour;  then  ftrain  the 
liquor  tbrougli  a  cloth,  and  add  to  it  a  quantity  of 
fine  whiting  or  chalk,  ftirring  tt  frequently,  until  it 
becomes  of  a  true  blue  colour,  neither  inclining  to 
green  nor  purple  j  when  yon  perceive  that  it  has  ac- 
quired this  colour,  filter  it  immediately  ;  otherwlfefc 
will  become  grecnifh  by  Handing  longer  on  the  whi- 
ting. This  liquor  will  depoftt  a  final)  quantity  of 
gypfum,  and,  by  the  addition  of  a  little  fpirit  of  wine, 
will  keep  good  for  fome  days  ;  but  will  then  become 
fome  what  putrid  and  reddhh.  If  too  much  fpirit  is 
added,  it  deftroys  the  colour.  If  the  liquor  is  wanted 
to  keep  longer,  it  may  be  neutralized  by  a  fixed  alka- 
li inftead  of  chalk. 

1.  As  thus  the  liq-ior  cannot  be  long  preferved 
without  requiring  to  Deneutralized  afrcfh  ntft  before 
it  is  ufed  5  and  as  the  putrid  fermentation  which  it 
undergoes,  and  perhaps  the  alkalies  or  fpirit  of  wine 
mixed  with  it,  feem  to  leflen  its  fcnubility ;  in  order 
toprcferve  its  virtues  while  kept  in  a  liquid  ftate,  fome 
frem  leaves  of  the  cabbage,  minced  as  above  directed, 
may  be  infufrd  in  a  mixture  of  vitriolic  acid  and  wa- 
ter, of  about  the  degree  of  acidity  of  vinegar;  and  it 
roavbe  neutralized,  as  it  is  wanted,  cither  by  means 
of  chilk,  or  of  the  fixed  or  volatile  alkali.  It  muft 
be  obferved,  however,  that  if  the  liquor  has  an  ex- 
cefs  of  alkali,  it  will  fcoa  lofe  its  colour,  and  become 
yellow;  from  which  flatcit  cannot  be  rcllored ;  care 
ftiojld  therefore  be  taken  wiring  it  vcryexacUy  to  a* 
bine,  an  \  not  to  let  it  verge  towards  a  green. 

Li  this  manner,  JVJr  Watt  prepared  aredinfufion 


S   T   R  Y. 


Pra&ice. 


of  violets ;  which,  on  being  neutralized,  formed  a  vciy  Volatile 
fenliblc  tcft,  though  he  did  not  know  how  long  thete  alkali, 
properties  Would  be  preferved  ;  but  he  is  of  opinion  ' 
that  the  coloured  iufufions  of  other  vcgciablcs  may  be 
preferved  in  the  fame  manner  by  the  antifrpiic  power 
of  the  vitriolic  acid,  in  focb  a  manner  us  to  lok  little 
of  their  original  fallibility.  Caper  frefli  ftained  with 
thefe  tells,  in  their  neutral  ftate,  has  fufficicni  fen- 
fibility  for  many  experiments ;  but  the  alum  and  glue 
which  enter  into  the  preparation  of  writing  paper, 
fecra,  in  fome  degree,  to  fix  the  colour;  and  paper 
Which  is  not  fized  becomes  fomewhnt  traufparent 
when  wetted;  which  renders  finall  changes  of  colour 
imperceptible.  Where  accuracy  is  required,  there- 
fore, the  tell  ihould  be  tiled  in  a  liquid  tafte.  *SS* 

4.  Our  author  lias  found  that  the  infotion  of  red  Vaiiouio- 
cabbage,  as  well  as  of  various  flowers  in  water,  a-  thcrtefl*. 
cidulatcd  by  means  of  vitriolic  acid;  are  apt  to 
turn  mouldy  in  the  fnmmer  fcafon,  and  likewife  that 
the  moulding  is  prevented  by  an  addition  of  fpirit  of 
wine.  He  has  not  been  able  to  afecrtain  the  quan- 
tity of  fpirit  neceflary  for  this  purpofe,  but  adds  it  by 
little  and  little  at  a  time  until  the  procefs  of  mould- 
ing is  flopped — Very  fettfible  tcfts  are  aftbrded  by 
the  petals  of  the  fcarlet  rofe,  and  of  the  pink  coloured 
lychnis  treated  in  the  abovementioned  manner. 

XX.   Vol  at  he  Alkali. 


Mr  Hicoims  claims  the  firft  difcovery  of  the  con- 
ftitucnt  parts  of  volatile  alkali,  or  at  leaft  of  an  expe- 
rimcnt  leading  to  it.  « About  the  latter  end  of 
March  1785  (fays  ^e),  I  found  that  nitrous  add 
poured  on  tin  filings,  and  immediately  mixed  with 
fixed  vegetable  alkali,  generated  volatile  alkali  in 
great  abundance :  lb  Angular  a  fact  did  not  fail  of 
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deeply  impreifing  my  mind,  though  at  the  timel  could 
not  account  for  it.  About  a  fortnight  aftar,  I  men- 
tioned the  circumfrance  to  Dr  Brocklefby.  He  told 
me  he  was  going  to  meet  fome  philofophic.il  gentle- 
men at  Sir  Jofeph  Banks's,  and  defircd  1  would  ge- 
nerate fomc  alkali  to  exhibit  beforethem:  according- 
ly I  did  ;  and  had  the  pleafure  of  accompanying  him 
thither.  The  December  following  I  mentioned  the 
fad  to  Dr  Caulet,  aud  likewiie  the  copious  genera- 
tion of  volatile  alkali  from  Pruflian  blue,  vegetable 
alkali,  and  water  ;  on  which  we  agreed  to  make  a  fct 
of  experiments  upon  the  fubject.  At  prefent  I  /ball 
only  give  an  account  of  the  following,  which  drew 
our  panicular  attention.  Into  a  glafs  cylinder,  made 
for  the  purpofe,  we  charged  thr«c  parts  of  alkaline 
air,  and  to  this  added  one  part  of  dephlogifticatecl  air; 
we  palled  the  electrical  fpark  repeatedly  in  it,  With- 
out apparently  effecting  the  ftnallcft  change.  When 
it  had  received  abont  100  ftrong  mocks,  a  fmall  quan- 
tity of  moifturc  appeared  on  the  fides  of  the  glafs, 
and  the  brafs  conductors  fcemcd  to  be  corroded  ; 
when  we  had  paf.cd  60  more  Ihocks  in  it,  the  quan  1 
tity  of  moifturc  feemed  to  incrcafe,  and  acquire  a 
grecnifh  colonr,  though  at  this  time  the  column  of  air 
fullered  no  diminution.  On  examining  the  air,  it 
b-irned  with  a  languid  grceniih  flame,  from  which  we 
inferred  that  the  dephlogifticated  air  was  totally  con- 
denfed:  it  dill  retained  an  alkaline  fmcll ;  and  the  alka- 
line part  was  not  readily  abforbed  by  water. 

**  From 
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Pruflun  "  From  Mr  Cavendifh's  famous  difcovcry  of  the 
conftituent  parts  of  water  we  coalJ  readily  account 
'  for  the  lofs  of  the  dephlogiiHeated  air  in  this  exp cri- 
me m  ;  but  the  quantity  of  water  was  more  than  we 
could  expect  from  this :  therefore  water  mu&  have 
been  precipitated  from  the  decompofed  alkali  ;  for 
volatile  alkali,  from  its  great  attraction  to  water, 
nnft  keep  fome  in  folutktn  even  in  its  aeriform  {late. 
From  the  above  circumlUnccs  it  might  be  expected, 
'tss6  *^at  a  contr:it^0111  °**  ttt«  column  of  air  mould  take 
True  com-  pl*cc }  but  it  moft  be  confidercd,  that  the  union  took 
petition  of  place  gradually  in  proportion  as  the  alkali  was  de- 
vote tile  al-  compofed;  and  that,  in  this  cafe,  the  expanfion  muft 
equal  the  condeiifation.  During  the  fpring  of  ■  736 
I  had  often  an  opportunity  of  mentioning  different 
facts  to  Dr  Aufttn  relating  to  volatile  alkali,  who  at 
that  time  was  too  much  engaged  to  pay  attention 
to  the  fubjecti  In  the  end  of  Augufl  1787,  he 
gave  me  an  account  of  a  fet  of  experiments  which  he 
had  made,  and  which  actually  proved,  that  volatile 
alkali  conJilts  of  light  inflammable  and  phlogifticated 
airs ;  not  knowing  at  that  time  what  Mctfrs  Ilouf- 
mau  and  Bcrthollet  had  done.  Without  depreciating 
the  merit  of  thefe  two  gentlemen,  Dr  Ajftiu  has  an 
equal  claim  to  the  difcovcry,  laying  afide  priority  ;  as 
his  experiments  are  as  decisive  as  theirs.  Dr  Prieillcy 
made  the  ftrft  ftep  towards  oar  know  ledge  of  volatile 
alkali."  • 

XXI.  Prussian  Blue. 

X}S1       The  acid  of  this  fubftanee,  as  far  as  it  contains  an 
Woulfe'i '  acid,  is  fuppofed  to  be  that  of  phofphorus.   Mr  Woulrc 
tett  for  mi-  propofed  a  tell  of  this  kind  for  difcoveriug  iron  in  mi- 
neral wa-  neral  waters,  which,  he  obferved,  would  not  be  affected 
tcrs.        by  acids  ;  but  the  lixivium  defcribed  by  him  had  the 
bad  property  of  letting  fall  the  P ruffian  blue  it  con- 
tains in  a  few  weeks.    The  prccipitateof  copper, 
however,  treated  again  with  alkali,  retained  this  pro- 
perty upwards  of  nine  months.  The  volatile  alkali, 
he  obferves,  is  dhTolvcd  by  the  PnuTian  acid ;  and  the 
cryftals  depofited  arc  rendered  blue  by  the  colouring 
j-.g     matter,  though  the  colour  at  firft  is  loft  by  the  union 
Effedt  of  it  of  the  alkali  with  the  fubftanee  already  made.  The 
on  various  metals  were  precipitated  by  this  teft  of  the  following 
meullk fo- colours ;  .Gold  of  a  brownifli  yellow,  the  precipitate 
lutiom;     sfterwards  becoming  of  a  full  yellow  ;  platinaof  a  deep 
bine,  bntwhenqoitepure,  of a  yellow  colour,  turning 
{lightly  green.   Silver  in  die  nitrons  add  was  preci- 
pitated of  a  whidih  colour;  copper  from  all  the  dif- 
ferent acids  was  precipitated  of  a  deep  brown  colour, 
the  liquid  remaining  grecnilh  ;  green  vitriol  let  fall  a 
deep  blue  powder,  leaving  a  colourlefs  lixivium ;  fugar 
of  lead  and  muriated  tin  gave  a  white  powder  ;  nitra- 
ted mercury  a  white  or  yellowiih  precipitate ;  the 
lllfcld  man  rancfe  a  brownish,  but  that  from  Devon- 
fhire  a  bine,  which  firlt  became  afh-coloarcd  and 
then  reddifh.     Nitrated  bifmuth  afforded  a  white 
precipitate,  and  the  lixivium  was  (lightly  green  :  mu- 
riated antimony  yielded  a  white  precipitate,  with 
a^cllowim  lixivium:  vitriolatcd  zinc  a  whitilh  :  co- 
balt in  aqna-regia  a  reddifh  white  powder  :  the  pre- 
cipitate of  arfenic  and  the  different  earths  was  com- 
monly white. 
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XXIH.   New  Chemical  Nome.xclatores.       New  clie- 

I.  Of th*t pivptftdinntTb Milfrs  Morseaa^Berthcl-  J^uT 
Ut,  Ftttrerty,  And  Laveifitr.  iUr«. 

W  hen  this  nomenclature  was  firft  publifhed,  M.  La- 
voificr  informs  us,  that  fome  blame  was  thrown  upon 
the  authors  for  changing  the  language,  which  had  re- 
ceived the  fattfthu  of  their  mailers,  and  been  adopted 
by  them.  In  anfwer  to  this,  however,  he  orges,  that 
Mcifrs  Bergman  and  Macquer  had  exprelfcd  a  wifh  for  , 
fome  reformation,  in  the  chemical  language.  Mr  Berg-  Berpman'i 
man  had  even  written  to  M.  Morvcau  on  the  fubject.  in  letter  to 
the  following  terms.  "  Show  no  favour  to  any  impro-  Morvcau 
per  denomination :  Thofc  who  are  al  ready  poifefted  of  fu  tlu* 
knowledge,  cannot  be  deprived  of  it  by  new  terms  j ' 
thofc  who  have  their  knowledge  to  acquire,  will  be 
enabled  by  your  improvement  on  the  language  of  the 
fcience  to  acquire  it  fooner."  ^ 

The  following  is  M.  Lavoificrs  explanation  of  the  Lavoi(ier\ 
principles  on  which  his  new  language  is  compofed.  expiation 
"  Acids  conftil  of  two  fubftanccs,  belonging  to  that  of  the  ncw 
order  which  comprehends  fuch  as  appear  to  us  to  be  "°^cn 
fimple  l'ubflances.    The  one  of  thefe  is  the  principle 
of  acidity,  and  common  to  all  acids ;  from  it  therefore 
mould  the  name  of  the  clafs  and  genus  be  borrowed  : 
The  other,  which  is  peculiar  to  each  acid,  and  diftin- 
guimcs  them  from  one  another,  mould  fnpply  the  ipe- 
cific  name.    Bat  in  mod  of  the  acids,  the  two  coniti- 
tuent  principles,  the  acidifying  and  the  acidifyed,  may 
cxiftin  different  proportion,  forming  different  decrees 
of  equilibrium  or  faturation;  this  is  obferved  of  the  • 
fulftmrlc  and  fulphurant  acid.  Thefe  two  Hates  of  the 
fame  acid  we  have  cxprciTcd  by  varying  the  tcrmina* . 
ribnof  the  fpecific  name. 

"  Metallic  fubfta.ices,  after  being  expofed  to  the 
compound  action  of  air  and  fire,  loTe  their  metallic 
luftre,  gain  an  incrcafe  of  weight,  and  artumc  an  earthy 
appearance.  In  this  ftate  they  are,  like  acids,  com- 
pound bodies,  coniiiting  of  one  principle  common 
to  them  all,  and'  another  peculiar  to  each  of  them.  - 
We  have  therefore  in  like  maimer  claQ'cd  them  under 
a  generic  name,  derived  from  the  principle  which  is 
common  toihcmali.  The  name  which  we  have  adopt- 
ed is  Oxide  t  The  peculiar  names  of  the  metals  from 
which  they  are  formed,  ferve  to  diftinguith  thefe 
compounds  from  one  .mother. 

*'  Combftulble  fubftanccs,  which,  in  acids  and  me- 
tallic oxides,  exift  as  fpecific  and  peculiar  principles, 
are  capable  of  becoming,  in  their  torn,  the  common 
principle  of  a  great  number  of  fabflances.  Combina- 
tions of  fulphur,  were  long  the  only  compounds  of  this 
fort  known:  but  of  late  the  experiments  of  Meflrs 
Vandermonde,  Monge,  and  Rerthollet,  have  mown  that  • 
coal  combines  with  iron  and  perhaps  with  various  o- 
ther  metals ;  and  that  the  refult  of  its  combination 
with  iron  are,  according  to  the  proportions,  fteel, plum- 
bago, &e.  It  is  alio  known  from  the  experiments  of 
M.  Pelletier,  that  phofphorus  combines  with  many 
metallic  fubftanccs.  We  have  therefore  arranged  thcie 
different  combinations  together  un.icr  generic  names, 
formed  from  the  name  of  the  common  fu'oltance,  with 
a  termination  indicating  this  analogy  ;  and  have  dif- 
tiugniihed  them  from  each  other  by  fpee  ific  names  de- 
rived from  the  names  of  the  peculiar  fnbftances. 

**  It 
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New  cha-  «  it  was  found  l'omcwhat  more  difficult  to  form  a  no- 
ti.i-.il  no-  mcnclatare  for  the  compounds  of  thofc  three  funple 
fnbttances ;  becaufe  they  are  fo  very  numerous,  and 
t"r"'w  „.ftUJ  more,  becaufe  ii  is  jmpoflible  to  exprefs  the  na- 
ture of  ilicir  cor.ilitiicnt  principles,  without  aling  im.ac: 
compound  names.  la  bodies  belonging  to  this  clafs, 
fuch  as  neutral  falts  for  inftancc,  we  hud  to  confider,  i. 
the  acidifying  principle  common  to  them  all*  2.  the 
acidifiable  principle  which  pcculiarizes  the  acid }  3. 
the  falinc,  earthy,  or  metallic  bafc,  which  determines 
the  panicutar  fpecies  of  the  fak.  We  have  derived  die 
name  of  each  clafs  of  falts  from  that  of  the  acidifiable 
principle,  common  to  all  the  individuals  of  the  clafs ; 
and  have  then  diflinguilhed  each  fpecies  by  the  name 
of  the  faiths,  earthy,  or  metallic  bafe  peculiar  to  it. 

'*  As  fait,  confining  of  any  three  principles,  may, 
without  lofmg  any  of  thefc  principles,  pafs  through  dif- 
ferent flatcs  by  the  variation  of  their  proportions ; 
our  nomenclature  would  have  been  defective  without 
cxpreflioits  for  thefe  different  ftates.  We  have  expref- 
fed  them  chiefly  by  a  change  of  termination,  making 
all  names  of  falts  in  the  fame  ftate  to  end  with  the 
fame  termination." 
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have  their  denominations  by  mentioning  the  bafc  before  New  che- 
the  acid,  and  exprefling  the  former  fuMantively,  themicali 
latter  adjcclivelyj  Thus, 

Salt  of  tartar,  aerated  vegetable 1 
alkali,  fpodium  acrocraticc.ro,  J 
Aerated  volatile  alkali,  ammoni- 
acum  aerocraticum, 


T.5«t 


3.  Nomenclature  by  M.  Wiigleb. 


ture. 


Mr  Wieg-  In  Wieglcb's  General  Syftem  of  Chcmiftry  tranfla- 
leb'»  no-  ted  by  Hopfon,  we  have  another  nomenclature  formed 
on  different  principles.  In  this  he  gives  to  fixed  ve- 
getable alkali  the  name  of  Spodium,  from  the  Greek 
word  TwitQ.  (aflies ).  The  mineral  alkali  hccalls;/<tf;-KM, 
the  name  by  which  it  was  anciently  diftinguimcd  s  and 
the  volatile  alkali  ammsnium,  from  fal  ammoniac  which 
contains  it  in  great  quantity.  The  compound  falts 
may  be  diftinguimcd  into  double,  triple,  and  quadru- 
ple ;  though,  in  the  fcheme  given  in  the  work,  the  firft 
divifion  is  omitted,  as  tending  only  to  create  confufion. 
The  irregular  falts,  confifting  of  thofc  which  are  triple 
and  quadruple,  are  admitted.  Such  as  are  imperfect 
by  rcafon  of  an  excefs  of  acid,  he  fays,  are  belt  deno- 
minated by  converting  the  adjective,  expreflive  of  the 
bafc,  into  a  participle  ;  a  practice  which,  on  many  oc- 
caftons,  though  countenanced  by  the  authority  of  a  late 
eminent  writer,  feems  aakward  and  ftiff.  The  excefs 
of  acid  is  denominated  by  the  word  hyperoxyi,  and  a 
defect  of  it  by  Sypoxys.  Hence  his  denominations  are 
formed  in  the  following  manner. 

Salts  with  excefs  of  acid.  Cream  of  tartar,  or  tarta- 
rus  fpodatus,  or  tartaroxys  /podicui.    Acid  vitriolated 
lartar,  or  vitriolum  fpodatum,  vitrio/oxyt  fpodicuf. 
The  falts  which  arc  imperfect  from  a  defed  of  acid 


Chalk,  or  calx  aerocratica, 
Borax,  or  natrum  boracicum. 


menda- 
Oxyfpodiuin,  ae-  turc** 

l"Oi::'.:(  :r:i;n. 

Oxyammontnm 
acrocraticum. 
Oxycalcitis  aero- 
craticus. 
<  Oxynatrum  bora- 
j  cicum. 

With  refpect  to  other  terms,  Mr  Wieglcb  cxprcfles 
the  acid  with  which  any  bafe  is  combined,  by  the  ter- 
mination cratia,  from  the  Greek  x(tn@»(robur ),  added 
to  it ;  excepting  only  thofc  with  the  nitrous  and  mu- 
riatic acids:  and  thefc  (for  what  rcafon  does  not  ap- 
pear) he  calls  Aponitra  and  Epimuri*.  His  genera  of 
falts  arc  as  follow. 

I.  Vitriols  (Snlphurocratia).  2.  Nitres  f  Aponitra  J. 
3.  Murias  ( EpimttrUe),  4,  Boraxes,  j.  Fl 


jori 


rates. 


6.  Arfenicrates.  7.  Barylithicrates,  (thofe  with  acid 
of  tungften).  8.  Molybdaenocrate*.  0.  Photocrates, 
(withacidof  phofphorus).  10.  Electrocratcs.  n.Oxy- 
crates,  (with  the  acetous  acid) ;  or  eptxycrates,  with  the 
aerated  acid).  13.  Tartars ;  or,  with  the  acid  changedby 
fire, pyro-tartari.  1 3.  Oxalidicratcs.  14.  Cecidocrates 
(with  the  acid  of  {rails).  15.  Citrioerates.  16.  Meli- 
crates  (with  the  acid  of  apples).  17.  Benzicrates.  18. 
Xylocrares.  io.Gummicr*tea.  ao.  Camphoiicrates.  21. 
Aerocraces.  22.  Galacticrates.  2?.  Gala-mclicraces 
(with  acid  of  fugar  of  milk).  24.  Myrmecicratcs.  25. 
Cyanocrates  (with  the  colouring  matter  of  Pruflian 
blue).  26.  Stcatocratcs.  27.  Bombycicraies.  28.  Z06- 
ii:hocratcs,  (with  ucid  of  cakiuus/. 

On  the  fubject  of  nomenclatures  it  is  obvious  to 
remark,  that  whatever  may  be  the  defects  of  the  old 
one,  we  are  ready  to  be  involved  in  much  greater  dif- 
ficulties by  the  introduction  of  a  new  one.  Or  fup- 
pofing  a  new  language  to  be  adopted,  where  would 
be  the  fecurity  for  its  permanence  f  That  which  ap- 
pears moft  fpecious  at  one  period,  may  ftill  be  fit- 
perfeded  by  the  refinements  of  another;  and  colourable 
pretentions  would  never  be  wanting  to  fucccffivc  inno- 
vators. Hence  a  continual  fluctuation,  and  an  endlefs 
vocabulary.  As  the  nomenclature  firft  abovemention- 
ed,  however,  hasattractednofmalldcgreeofattention, 
we  fliall  here  fubjoin  a  fchcrae  of  it,  as  well  for  the  fa- 
tisfactian  of  our  readers  in  general,  as  for  the  gratifi- 
cation of  thofe  in  particular  who  may  have  imbibed  the 
doctrines  of  its  authors. 


^Follows  The  Whoh-Jbett  Trite.] 
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TABLE,  ftiowing  the  Manner  in  which  Natural  Bodies,  considered  in  a  Chemical  View,  may  be 
divided  into  Claffes;  with  their  feveral  Subdivifionsj  their  Properties  defined;  and  the  Manner  in 
which  they  are  obtained,  pointed  out. 
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NATURAL    BODIES,    confidered  as  th»-  Objttii   cf  Chtsniflry,    may    be  divided  into  the  following  Claffes, 
1.  Salts,    a.  Earths.    3.  Metals.    4.  Inflammables.    %,  WATSRS.   6.  Airs. 


Viz. 


I.  SALTS. 


These  arc  foluble  in  water,  fapid,  and  not  inflammable.    They  are  either  Acids  or  Alkalies. 
I.  Ac/as  are  diftinguifhed  by  taming  fyrup  of"  violets  red,  or  forming  with  alkalies  neutral  faltsj  and  are  fitppofed  to  con- 
ftft  of  dcphlogifttcatcd  air  condtnfed,  as  their  acidifying  principle.    The  different  acids  yet  known  are, 

1.  Vitriolic,  fixed.  The  molt  ponderous  of  all  fluids  next  to  mercury,  the  moll  fixed  in  the  fire,  and  the  mod  powerful  as  a 
folvcnt  of  all  the  acids.    Obtained  chiefly  from  fulphur  by  inflammation. 

2.  Vitriolic,  volatile.  Obtained  alfo  from  fulphur  by  inflammation ;  air  being  admitted  during  the  procefs.  It  acts  lefs  pow- 
erfully as  a  folvcnt  than  when  in  its  fixed  ftate. 

3.  Nitrous  or  Aquafortis  :  a  volatile  fljid,  generally  met  with  of  a  reddim  colour,  and  emitting  noxious  fumes,  when  in  its  con- 
centrated ftate ;  though  (his  is  found  not  to  be  eflestial  to  it,  but  owing  to  a  mixture  of  plilogifton.  In  its  pure  flatc  it  is  al- 
juoft  as  colourlcfs  as  water,  and  fmokes  very  little.  It  is  next  in  ftrcngth  to  the  vitriolic  acid,  and  obtained  chiefly  from  nitre. 
It  condfls  of  dephlogifticatcd  and  phlogifticaced  air  condenfed,  and  maybe  obtained  by  taking  the  define  fpark  for  a  long 
time  in  a  mixture  of  thefe.    By  uniting  with  fome  metals  it  appears  to  be  converted  into  volatile  alkali. 

4.  Muriatic,  or  fhirit  of  ft*- fait.  A  volatile  fluid,  generally  of  a  fine  yellow  colour  ;  though  this  alfo  is  owing  to  the  admix- 
tjrc  of  foreign  fubftanccs,  generally  of  iron.  Inferior  in  power  to  the  tormer,  and  obtained  from  fea-falt.  Naturaiy  this  acid 
fcenu  to  be  in  an  aerial  ftatc,  but  eaiily  contracts  an  union  with  water.  On  mixture  wi  th  mangancfe,  itis  wholly  con  verted  into 
a  yellow,  and  almoft  incondcnfiblc  vapour,  called  drphLgsfttcat'A fpirit  cf 'fait  j  but  which,  011  mixture  with  inflammable  air,  re- 
compofes  the  marine  acid. 

$.  Fiuvr  acid.    Obtained  from  a  fpecies  of  fpar:  has  little  add  power,  bat  isrcmarkable  for  its  property  of  corroding  glafs. 

6.  Aciiofkorax,  or  ft  dative  fait.  Obtained  from  borax  in  the  form  of  fcaly  cryllals  ;  found  alfo  naturally  in  fome  waters  in  Italy, 
and  in  certain  minerals  is  other  countries. 

7.  Acetous  acid.  Obtained  by  allowing  any  fermentable  liquor  to  proceed  in  the  fermentation  till  part  the  vir.ous  flat*.  It  is 
much  lefs  corrofivc,  and  lefs  powerful  as  a  folvcnt,  than  the  vitriolic,  nitrous,  or  marine  acids. 

8.  Add if tartar.    Procured  from  the  hard  fubftance  called  tartar,  depofited  on  the  fides  of  wine  vcflcls. 

9.  Add  of  fugar.  Found  naturally  in  the  juice  of  forrtl,  and  procured  artificially  by  means  of  nitrous  acid  from  fugar  and  a  great 
variety  of  other  fubftauccs.    AHumcs  a  dry  form. 

10.  Acid  of  [/bofphtrus.  Obtained  artificially  from  urine,  and  in  large  quantity  from  calcined  bones ;  found  naturally  in  fome  kinds 
of  lead-ore  t  and  in  vail  quantities  in  Spain  united  with  calcareous  earth.    AiTumrs  a  folid  form,  and  melts  into  glafs. 

jl.  Add  of  ants.    Procured  from  the  animal  front  which  it  takes  its  name,  by  cxprefuon  or  diftillation,  in  a  fluid  form. 

1 2.  Add  of  amber.    Obtained  in  a  folid  form  from  amber. 

1 3.  Acid  ofarfeak.    Obtained  from  that  fubftance  by  means  of  nitrous  acid.    Is  extremely  fixed  in  the  fire. 

14.  Add  of  moljtdxna.    Procured  from  that  fubftance  by  means  of  nitrous  acid.    Rcfcmbles  a  fine  white  earth. 

I  J.  Add of 'tapis  pondtrtftti,  tustgfleu,  or  ixiotfraw.  Obiained  as  anacid,  p-'rfe,  from  chis  fubftance  by  Mr  Schcele  j  bntitsreaUci* 
dity  is  denied  by  other  chemifts.   Isin  the  form  of  a  yellow  powder. 

1 6.  Acid  of  milk.    Obtained  i  it  a  fluid  form  from  that  liquor. 

1 7.  Add  of  fugar  of  milk.    Obtained  in  form  of  a  white  powder,  by  means  of  nitrous  acid,  from  fugar  of  milk. 

18.  Lithifiac  acid   Obtained  in  a  folid  form  from  human  calculus,  by  means  of  nitrous  acid. 

jo.  Add  of  benzoin.    Obtained  in  a  folid  form  from  that  gum  by  fublimation  or  lixiviation  with  quicklime. 

20.  Add  of  lemons.    Obtained  from  the  juice  of  that  fruit  by  eryftallizauon. 

21.  Sfbaccoru  add,  or  acid  vf fat.  Obtained  in  a  fluid  ftate  from  fuet  by  diitUIation. 
93.  Acid  of eitrt/u.    Obtained  in  a  fluid  ftate  from  the  juice-  of  that  and  other  fruits. 

23.  Add  of  apples:    Obtained  in  a  fluid  ftate  from  thejuice  of  apples  and  other  fruits. 

24.  Add  offorrcl.    Obtained  in  a  folid  form  from  the  jaice  of  .that  plant ;  the  fame  with  acid  of  ftigar, 

11.  ALK4UBS.    TheTe  turn  fyrup  of  violets  green,  and  with  acids  form  nsuiral  Talis.    They  are, 

I.  fitted  vmtahki  ar  P«-aJh.    Always  obtained  from  the  aflies  of  burnt  vegetables.    A  deliquefccnrfalt; 

3,  Fixed  fiSh.  A  folid  cryftalline  tall,  fometimes  fouud  native,  as  the  natrmn  of  Egypt  ;  and  fometimes  by  burning  fea. 
weed  as  kelp. 

3.  Volatile.  Obtained  from  fal  ammoniac,  from  the  foot  of  burning  bodies,  and  from  the  putrefactive  fermentation.  It  is 
naturally  is  the  ftate  of  an  invifiblc  and  elaitic  vapour,  conftiiuiing  a  fpecicfrof.  aerial  fluid,-  and-»conM$-  of  phlogiittcated  aad 
inflammable-air. 

Agids,  by  their  union  with  other  bodies,  form 

Neutral  Salts.  Estsmr  Salts.  Metallic  Saws,  -  EssexriAt,  Salts. 

Thefe  are  always  cotnpofed  of  Compofed  of  an  acid  joined  to  Formed  of  ai  acid  and  metal.  Obtained  fiom  vrambks,  and 
an  acid  and  an  alkali,  and  .  an  earthy  bafis,  as  alum  and  '  The  principal  of  thefe  arc  contaiu  art  acid  joined  with 
are.  of  many  different  kinds,  gypfum.  Sec  the  following  vitriols:  the  others  may  be-'  the  juices  of  the  plant  in  a 
as  may  be.  fees  in  the  fbl*      table.  fcen  in  thefbHowing  uble.  -     particular  manner  not  to  be 

lowing  table.  imitated  by  art.  Tothefcbc- 

long  fugar,  mnna,  honey, 
3tt<f  others  of  that  fort. 

1!.  KARTHS 
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II.  EARTH  S. 

These  arc  fblid  bodies,  not  ftduble  in  water,  nor  inflammable ;  and  if  Ailed  in  the  fire,  never  rcfume  their  canny  form  again, 
but  take  tliac  of  glafe.  They  are  divided  into  abforbent,  cryftal&w,  and  atgUtaeeoui. 

I.    JBseitBzxT  Fai  ths  are  capable  of  being  united  with  acids,  and  are  cither  calcareous,  or  not  calcareous. 

a,  The  calcareous  abibrbem  earths  are, 

I.  Lhntftone,  or  marble.    This  is  of  infinite  variety  as  to  colour  and  texture.    Marble  is  the  hardeft  and  finefl.    Tbofc  kinds  of 

limellone  which  feci  unctuous  to  the  touch,  arc  generally  impregnated  with  clay :  thofe  that  feel  gritty,  or  where  the  lime 

is  hard  and  weighty,  contain  fand  ;  this  is  the  belt  for  building  ;  the  other  for  nianare. 
•  ft.  Chalk.    A  white,  friable,  foft  lubflancc.    This  is  mnch  more  free  of  heterogeneous  matters  than  any  limcftone,  and  is  eafily 

calcined  into  quicklime.   It  is  probably  nothing  cl(e  than  limcftone  fuddcnly  concreted  withoat  being  tryftallized. 
3  Sea Jbellf,  arc  likewife  a  calcareous  earth,  and  yield  a  very  fine  quicklime,   Thefe  are  ufed  in  medicine. 
4.  Terra  penderofa.   A  fine  white  earth  fome times  found  combined  with  fixed  air,  bat  more  commonly  with  the  vitriolic  acid  » 

and  forming  with  it  a  very  heavy  compound,  named  fpatkum  pouderofma.    It  is  found  in  mines  and  veins  of  rocks. 

b,  The  abforbent  earths  which  cannot  be  reduced  into  quicklime  arc, 

1.  Magntfta  albet.   A  white  earth,  ufually  found  combined  with  the  vitriolic  acid,  and  forming  bitter  purging  fait.   It  is  likewife 

obtained  from  the  mother-ley  of  nitre,  the  allies  of  burnt  vegetables,  ire. 
%.  Earth  of  alum.   A  particular  kind  of  abforbent  earth,  found  in  many  places  mixed  with  fulphureous  pyrites,  as  in  Yorkfhirc, 

&  c.    Clay  of  any  kind  may  by  a  particular  procefs  be  converted  into  this  earth. 
3.  Earth  of  animate.   This  is  obtained  by  the  calcination  of  animal  fubflances,  and  by  precipitation  in  the  procefs  for  making 

acid  of  milk.    It  can  hardly  be  converted  into  glafs  %  and  is  therefore  ufed  as  a  balls  lor  white  enamels,  &c.   It  is  faid  to  confift 

of  the  phosphoric  acid  united  to  calcareous  earth. 

II  Crist alli  Nt  or  Vitrescent  Earth] ,  are  hard,  and  flrike  fire  with  fteel ;  may  be  calcined  in  the  fire;  but  are  not  foluble  in  acids. 

Of  this  kind  are, 

t.  Sandmd  Flint;  found  plentifully  every  where.  With  alkaline  fubflances  they  are  cafily  changed  intoglafs;  and  hence  are 
termed  vitrefctnt. 

a.  Precious  float!  of  all  kinds  arc  likewife  referable  to  this  clafs ;  but  they  are  of  a  much  greater  degree  of  hardnefs  and  tnmf- 
parency  than  the  others. 

III.  Argillaceous  Earths  are  digrtingoifhed  by  acquiring  a  very  hard  confidence  when  formed  into  a  paflc  with  water,  and  expofed 

to  a  considerable  degree  of  heat ;  not  fblufaie  in  acids.    They  are, 

1.  Common  day.  It  is  of  many  different  colours ;  but  chiefly  red,  yellow,  or  white.  The  pureft  is  that  which  burns  white  in 
the  fire. 

2.  Medical  boles.  Thcfc  arc  of  different  forts    but  are  only  a  purer  kind  of  cjay,  fometimes  mixed  with  a  liitle  ironor  other  matters. 

3.  Laph  vcphritiettt,  or  fteatite.  Thefe  are  indurated  clays,  found  in  various  parts.  They  arc  at  firft  foft  and  readily  cut*  bat 
turn  extremely  hard  in  the  air.  Many  othtr  varieties  of  thefe  earths  might  be  mentioned ;  but  as  they  do  not  differ  in  their 
chemical  properties  fo  much  as  in  their  external  appearance,  and  being  all  mixed  with  one  another,  they  more  properly  be- 
long to  the  natural  hiftorian  than  the  chcmifL 

III.  METALLIC  SUBSTANCES. 

These  arc  bodies  of  a  hard  and  folid  texture ;  fufiblc  in  the  fire,  and  refuming  their  proper  form  afterwards;  not  mifcible  with 
water,  nor  inflammable.    They'  are  divided  into  Metals  and Stmmutatt. 

1.    Mftals  arc  malleable ;  and  the  fpecies  are, 
1.  Cold.    The  mofl  ponderous  and  fixed  tit  the  fire  of  all  bodies  except  platina,  and  the  moft  ductile  of  any.    It  has  a  yellow 

colour,  and  is  more  commonly  found  in  its  metallic  flatc  than  any  other  metal.    It  has  no  proper  ore ;  but  is  found  in 

ores  of  filver,  and  almoft  all  fands  contain  feme  of  it. 
3.  Sthtr  is  next  to  gold  in  malleability  and  ductility;  but  lefs  fixed  in  the  fire  than  either  it  or  platina.  .  It  is  fometimes 

found  in  its  native  flatc ;  but  moft  commonly  in  that  of  an  ore  with  fulphur,  fometimes  with  arfenic,  and  aulimiiig  different 

appearances. 

3.  Platina.  A  white  metal  of  a  greater  fpecifk  gravity  than  gold,  and  altogether  as  fixed  in  the  fire;  the  moft  difficult  to  be 
melted  of  all  known  fubflances;  refitting  the  tefts  which  have  ufually  been  applied  for  difcovcring  the  purity  of  gold,  fuppofed 
from  hence  to  be  the  fitdris  of  the  ancients.   Found  in  South  America. 

4.  Copper.  Ofarcddiih  colour,  bard  and  fonorous  ;  admits  of  being  extended  greatly  under  the  hammer,  either  hot  or  cold. 
Is  difficult  of  fufion.  It  is  generally  found  in  the  flate  of  an  ore  with  fulphur.  There  are  a  great  variety  of  ores  of  it,  ex- 
tremely beautiful,  blue,  red,  green,  and  yellow. 

5.  Iron.  A  grey-coloured  metal,  extremely  ductile  when  hot;  the  lighted  of  them  all  except  tin.  It  is  I  lie  only  metal  certainly 
known  to  admit  of  being  welded;  though  platina  is  likewife  faid  to  pofltfs  fome  (hare  of  this  property.  It  is  likewife  the 
only  one  capable  of  being  tempered  by  cooling.    It  is  found  almoft  every  where;  and  its  ores  are  infinitely  various. 

6.  Tim.  A  white  foft  metal,  the  lighted  ©f'the  whole,  and  very  ductile.  The  ores  of  it  are  generally  arfenical,  and  affumc  a  cry  •> 
flallinc  appearance  ;  their  colour  being  mofl  ufually  of  a  dark  brown,  and  fometimes  very  beautiful. 

3  7.  Lead. 
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.  L'tl  •  A  metal  of  a  dull  bluifh  colour,  exceedingly  foft  and  malleable,  and  very  weighty.  Seldom  found  in  its  metallic  (late,  but 
ufiiaily  in  an  ore  wirh  fulphur  or  arfenic  %  but  feldom  with  fulphur  abac  The  principal  ore*  of  it  are  the  cubic,  ceiled  galena 
and  theglafly,  called^*/-. 

8.  Mercury  «r  qttiekfihtr  t  formerly  accounted  a  femimetal,  on  account  of  its  fluidity,  but  now  reckoned  amorg  the  moft  perfect 
metals.  It  is  a  white,  opaque,  metallic  body  ;  fluitl,  except  in  a  very  intenfc  degree  of  cold  j  very  heavy,  and  eafily  volaiilized- 
by  heat.    Sometimes  found  in  its  fluid  form,  but  ufually  in  a  beautiful  red  ore  wtlh  lulpbur,  called  cinnabar. 

II.  Semi  mentals  are  brittle,  and  do  not  flretch  under  the  hammer.    They  are, 

I.  Ziac,  Abluifli  white  fubfUoce  of  a  fibrous  texture,  considerably  bard  and  timorous,  with  a  final!  degree  of  ductility  j  eafily 
fufcd  and  volatilized.    Its  principal  ore  is  lapis  ealaminaris. 

s.  Bijmuthot  tin-gtafs.  A  while  ponderous,  hard,  brittle  and  fonorous  body,  of  a  plated  texture  j  eafily  fufed  and  vitrified.  It 
is  only  reduced  to  an  ore  by  arfenic.    Its  appearance  much  the  fame  with  regiflusof  antimony. 

3.  Antimtnj.  A  blackifli  fubftauce,  of  a  fibrous  needle-like  texture;  hard,  brittle,  and  of  a  confidcrablc  weight ;  not  difficult  of 
fafion,  and  catily  convertible  into  glafs.    Its  only  ore  is  with  fulphur,  which  is  the  crude  antimony. 

4.  Arftnic.  A  bright,  fparkling,  wlmim-eoloored  femimetal;  of  a  plated  texture;  very  brittle,  and  extremely  volatile.  It  is  ge- 
>■  ncrally  found  in  the  ores  of  others  metals. 

5.  Cobalt,  A  brittle  femimetal  fufible  in  a  moderate  heat,  and  eafily  convertible  into  a  beautiful  blue  ghfs,  called  ftnaH.  It  is 
always  obtained  from  an  arfenical  ore,  likewife  called  ctbalt. 

6.  NitkeL  A  reddilh  white  fubftance,  of  a  clofe  texture,  and  very  bright ;  eafily  melted,  but  very  difficult  to  vitrify. 

IV.   INFLAMMABLE  SUBSTANCES, 

Are  thofe  which  continue  to  burn  of  themfelves  when  once  fet  on  fire.  They  are  divided  into  «//,  fulphur  or  britnjlont,  alcohol 
•r  ardtnt  JflrUs  and  charcoal, 

I.  Oils  are  thlckilh,  vifcous  fluids,  not  mifciblc  with  water.   Divided  into  animal,  vegetable,  and  fcJSU. 

a,  b,  The  animal  and  vegetable  oils  are, 

I.  Exprtffed.    Thefe  are  of  a  mild  and  bland  taftc,  inodorois,  and  not  foluble  in  alcohol.   They  are  obtained  by  exprcflion,  as 

oil  of  olives,  rape-feed,  almonds,  fee.  Animal  fats  are  of  the  fame  nature,  as  is  alfo  wax. 
*.  Ejfential,    Thcfcare  always  obtained  by  difttllation,  pofTcfs  the  tafte  and  flavour  of  the  fubjcA  from  whence  they  are  drawn, 

and  are  fbluble  in  alcohol.   Of  this  kind  arc  oil  of  cloves,  fpike,  &c    The  oil  of  ants  is  an  example  in  the  animal  kingdom. 
3.  Empyreamatk,    Thefe  are  obtained  by  a  confiderable  degree  of  heat,  and  poiTds  an  acrid  taftc  and  burnt-like  flavour,  as  oil  of 

liartthorn.   They  are  folubtc  iu  spirit  of  wine. 

FcJ/i/i  oils.    Thefe  are  found  in  the  earth  in  their  native  ftates  and  arc  called,  when  pare,  naphtha}  which  isof  an  acrid  taftr, 
aad  extremely  volatile,  not  mifciblc  with  alcohol.  A  greai  many  inflammable  fowls contain  this,  as  bitumens,  pit-coal,  &c. 

II.  Sui.phvr  or  Bn/MiTosg.  This  is  a  dry  friable  fnUftance,  not  mifcible  with  water.  It  is  found  in  many  mineral  fubftanccs, 
meullic  ores,  fltc.  but  is  for  the  molt  pan  met  with  in  pyrites.  Great  quantities  of  it  are  found  in  the  neighbourhood  of  volcanoes. 

III.  Alcohol  or  Arokst  Spirits.  This  is  a  fluid  of  an  acrid  3nd  volatile  nature,  mifciblc  with  water;  obtained  from  fermented 
vegetable  juices  by  diftillatiou;  as  from  the  juice  of  the  grape,  rajlt-liqtiors,  rice,  tec. 

IV.  Chmcoai.  The  refiduuinof  moft  inflammible  matters  after  undergoing  diftillation  with  a  ftrong  fire.  A  black  fukftance, 
acted  upon  with  difficulty  by  acids ;  foluble  in  hepar.fulph-ris,  and  entirely  diffipabk  into  inflammable  air  by  a  very  violent 
heat.    Of  great  ufeas  tucl,  and  cireniially  necefl'ary  in  metallurgy  and  other  arts. 

V.  WATER. 

A  colotn  lefs  infipid  fluid  well  known.    It  is  either  fimple  or  mineral. 

I.  Simple,  t>rfurg-rain>VMit;rf  as  it  called,  though  the  molt  bomogentous  fluid  of  this  kind  with  which  we  arc  acquainted,  is  not 
perfectly  pure,  but  always  contains  a  portion  of  mucilaginous  matter,  which  can  never  be  perfectly  feparated.  It  is  foppoftd 
10  confift  of  dephlogilticated  and  inflammable  air  condenfed. 

II.  Min*RV.viattri  are  thefe  fpring-watcrs  impregnated  with  faline  fubfiances;  the  diverfity  of  which  is  exceeding  great ;  but 
they  all  agree  in  having  an  acid  joined  with  them.    The  moft  common  forts  are  impregnated  with  iron  and  fulphur. 

VI.  AIR. 

An  inviftble  and  permanently  elaftic  fluid,  is  of  the  following  kinds :  DephhgifiicaUd,  ph/egifikated,  fixed 'or  fix-able ,  hif.vnmaHe, 
uhfoui,  vitriolic  aad  air,  marine  add  air,  dephlogijl  hated  marine  acid,  alkaline  air,  hepatic  air,  atmofpherkal air. 

I.  Dtphngifiieand.   An  elaftic  fluid  naturally  extricated  in  the  procefs  of  vegetation ,  artificially  procured  from  nitre,  minium, 
'  manganciV,  water,  &c.  eminently  capable  of  fnpporting  flame  and  3ninul  life.    One  of  the  component  parts  of  eur  aimofpherc. 

vox.,  iv,  4  v  *.  rut- 
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a.  Phlogifticated.  Produced  in  great  quantities  during  the  putrefactive  fermentation;  obtained  alio  in  the  calcination  of  metals  and 
oilier  phlogi (He  precedes.  Deftroys  animal  life,  andextinguifaes  flame,  but  u  very  friendly  to  vegetation.  Is  another  of  the 
component  parts  of  our  atmosphere. 

3.  Fixed,  or  fixable.  Has  its  name  from  the  property  of  adhering  to  certain  bodies,  and  fixing  itfelf  in  them.  Confifts  of  de« 
phlogillicated  air  united  to  charcoal.  Is  ol>>ained  by  fermentation,  and  in  all  phlogiftic  procclies.  Mauifcfts  the  properties  uf 
an  acid:  cxting-.iifltes  rhme,  and  deftroys  animal  life. 

4.  Injlamniabk.  Confifts  wholly  of  charcoal  and  a  little  water  rarefied  by  heat;  is  remarkable -for  being  the  light  eft  of  all  gravi- 
tating fu'oftances.  Ia  produced  naturally  in  mines,  and  from  putrid  waters;  artificially  procured  from  certain  metallic  folution*, 
by  parting  the  fleam  of  water  over  red-hot  iron ;  by  diuilling  wood,  pit-coal,  &c.  with  a  ftrongheat;  or  by  exposing  charcoal 
to  the  beat  of  a  burning  lens  i,!  vacuo.  It  extinguilhes  flame  unlefs  it  be  mixed  with  a  certain  proportion  of  atmofphcrical  or 
dcphlogiflicatcd  air;  in  which  cafe  it  explodes  violently,  deitroys  animal  life,  but  is  friendly  to  vegetation. 

5.  Nitrous,  Procured  artificially  in  diJolving  metallic  or  other  fubltances  in  the  nitrous  acid.  On  mixture  with  dcphlogiflicatcd 
air  both  the  fluids lofe  their  elafticity,  and  a  fmall  quantity  of  nitrons  acid  is  produced.  It  inftamly  kills  animals,  and  extinguishes 
flame.  By  onion  with  fome  metals  is  converted  into  volatile  alkali.  In  fume  cafes  it  may  be  made  to  fuppow  flame,  ana  even 
animal  lite.    Its  property  of  consenting  along  with  phlngiftirated  air  renders  it  a  tell  of  the  falubrity  of  the  atmofphcre. 

4.  Vitriolic  acid  air.   The  fame  with  volatile  or  fulphureous  vitriolic  acid. 

7.  Mar'tut  acid  air.   The  fame  with  marine  acid  redoced  into  vapour,  and  deprived  of  moft  of  its  water. 

8.  Dephhgiftitated  marine  acid,  Suppofed  by  fome  to  be  ihe  marine  acid  deprived  of  its  phlngiftion  ;  by  others  to  be  the  fame 
acid  with  an  addition  of  pure  air.  It  deftroys  many  kinds  of  colours;  whitens  liscn,  and  with  inflammable  air  regenerates 
common  marine  acid. 

9.  Alkaline  air.    The  fame  with  pore  volatile  alkali;  is  formed  by  an  union  of  phlogifticated  and  inflammable  air. 

10.  Hepatic  air.  Produced  from  the  deeompofmonof  liver  of  firiphur  by  acids,  or  111  the  common  atmofphcre.  It  is  inflammable, 
but  does  not  born  with  ezplofion. 

11.  Atmofphcrical  air.    Compofed  of  dcphlogiflicatcd  and  phlogifticated  air ;  and  thus  fupports  both  animal  life  and  vegetation. 


TABLE,  fhowing  the  feveral  Combinations  that  the  simple  chemical  elementary  bodies 

admit  of  with   one  another;  the    Compound  refulting  from  that  Mixture  ;  and  the   Manner  in 

which  the  Union  is  effected  ;  With  fome  Account  of  the  principal  Ufcs  to  which  thefe  are  ap- 
plied in  Arts  or  Manufactures. 

.V.  B.    This  mark*,  put  above  any  word,  denotes  that  there  is  fome  difficulty  in  the  procefs,  or  that 

the  union  is  not  very  complete. 


ACIDS. 


ALKALIES. 


LARTIIS. 


VITRIOLIC  ACID  may  be  combined  with  the  fliowing  fubftancts,  viz. 
5  Nitrous  Acid.    A  mixture  which  readily  inflames  oils.    By  folution,  generating  heat. 
(Muriatic,  Vf.cf.table,  and  all  other  Acids  yet  known.    By  folution,  generating  heat.    But  tbefc  mix- 
tures arc  applied  to  no  particular  ufe  in  medicine  or  arts. 

(  Vilriolated  tartar.    By  folution  and  cry  utilization,  or  double  elective  attraction  from  a  great 
variety  of  bodies. 

Vegetable.  {  Nitrum  vitriolatum.    A  vitriolated  tartar,  obtained  by  diftilling from  nitre  with  the  vitriolic 


acid. 


[Sal  polychreftum. 


By  deflagrating  nitre  with 
by  differ 


fulphur.  There  are  many  other  kinds  of  vi- 
nt  names,  and  fuppofed  to  be  pofleffed  of  parti- 


triolated  tartar,  known  form 
cn'iar  properties,  bit:  they  arc  r.-y.v  neglected 
Fossiie.    Glauber's  fait.    By  folution  and  cryftallizaiion.    Much  ufed  in  medicine  as  a  gentle  purgative. 
Volatile.    Secret  ammoniac.    By  folution.    Formerly  fuppofed  a  moft  powerful  menftruurn  for  metals,  &c. 
but  without  any  juft  foundation. 

A  corroded  calx.    By  fimple  corrofion.    This  when  perfectly  edulcorated  with  water  is 

found  to  be  a  true  gypfum. 
Stlemtcs.    By   precipitation  from  a  very  dilute  folution  of  chalk  in  the  nitrous  acid,  by 
means  of  the  vitriolic  acid. 

Calcareous  1  Terra  pmderefa.  With  this  it  nnites in  preference  to  alkalies,  forming  a  very  heavy  and  in* 
EARTHS*      <        foluble  fubftance  called  fpathum  ponderofum. 

Gypfum  or  Paris-plafter.    Often  found  in  a  native  ftate.    May  be  artificially  formed  by  preci- 
pitating from  a  folution  of  chalk  in  a  very  concentrated  nitrous  acid.    Ufed  as  a  ce- 
ment .-  for  taking  imprelfions  from  medals,  &c. 
Talc  ajbeftet,  ire.  A  native  production  which  connot  be  perfectly  imitated  by  art.    Ufed  for 
holding  objeds  in  microfcopes,  making  incombuftible  cloth,  &c. 
Magnesia.   Effom,  or  magnefta  Glauber's  fait.    By  folution  and  cryftallization.    Much  ufed  in  medicine  for. 
the  fame  purpofes  as  real  Glauber's  fait. 

EARTHS. 
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bid: 
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SEMIMETALS. 


OILS. 


SULPHUR*. 


ALCOHOL. 
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f  Earth  of  Alum.   AIups.   By  folution,  cryftaltization,  itc.   Ufed  by  dyers  as  a  preparatory  ftr  taking  00 

the  colours,  papcrmakers,  goldfiniths,  &c. 
'  Earth  of  Animals,  Osteocella,  &c.   By  folution.  The  mixturesof  thefe  are  not  applied  to  any 
particular  life. 

Clay*.   Aluw.   By  digefting  pore  clay  for  forae  time  in  this  acid,  and  expofmg  it  for  fome  time  to  die  air, 
an  alum  is  produced  1  and  ifihe  clay  is  precipitated  from  this  aluminous  concrete,  it  is  found  to  be  a  pure 
earth  of  alum,  foluble  in  all  acids. 
Flint.    A  tkickifti  coagulum.    By  digefting  the  liquor  dices  in  the  vitriolic  acid. 
'Gold*.    Imperfectly.    By  a  particular  procefs  after  being  feparated  from  aqua-regia. 
Silver*.    By  folution,  after  it  has  been  precipitated  from  the  nitrous  acid  by  alkalies.    The  fumes  which 

arifc  in  this  folution  are  inflammable. 
Copter.    Blue  vitriol.    This  is  fometimes  a  native  production,  but  in  this  way  it  is  never  pure.    It  is  artifi- 
cially prepared  by  folution  in  a  very  concentrated  acid,  and  cryftallixtng  it.  " 

Green  vitriol  or  copperas.    Obtained  at  large  by  particular  procefs  from  pyrites  ;  or  by  folution,  &c. 
in  a  diluted  acid.    This  is  the  bafis  of  all  black  dyes,  ink,  &c.  as  it  (bikes  a  black  colour  with 
IftON.  \        vegetable  aftringents. 

I  Salt  if  /feel.    By  calcining  the  cryfhls  of  green  vitriol  till  they  are  converted  into  a  white  powder. 
[Colathar  if  vitriol.    By  continuing  the  calcination  till  it  aflumes  a  brown  colour. 
-  (  Saturnus  vitrioftcus.   A  folution  in  a  boiling  heat,  but  is  again  precipitated  when  cold. 

e  ad.  1  ^n  jndjtfoiubie  concrete.    By  precipitation  from  (be  nitrous  acid. 
TlN.   Jupiter  com fivus.    By  a  boiling  heat  in  a  concentrated  acid. 

C  Ignis  G:htnuc,  or  infernalis  of  Paracelfus.    By  a  boiling  heat,  and  repeated  coitions  with  frefh 
Mercury.  <       acid  when  it  is  evaporated. 

£  Turpeth  mineral,  or  mercurius  precipitates  flavus.    By  evaporating  to  drynefs,  and  then  wading 
with  water. 

Antimony*.    A  metallic  fait.    By  elective  attradion  from  butter  of  antimony. 

Zinc.    White  vitriol.    Often  found  in  its  native  fcatc.    Artificially  made  by  folution  and  crylhllization  in  a 

dilated  acid.    Ufed  by  painters  for  drying. 
Bismuth.  A  corroded  calx.  By  Motion  in  a  concentrated  acid. 
Arsenic         -  By  ditto. 

\.  Cobalt.   A  rofc-coloared  mixture.   By  fbtinioa.  If  this  is  precipitated  by  a  fixed  alkali,  and  again  dif- 
folved,  the  liquor  appears  of  a  beautiful  red. 
Expressed.    A  blackiih  gummy-like  mafs.    By  folution,  generating  a  cotifidcrablc  heat.    Native  gums  arc 

fuppofed  to  owe  their  origin  to  a  mixture  of  this  kind. 
Essential   A  dark-coloured  refinous  mafs.   A  great  heat  and  violent  effcrveiccnce  being  produced  by  this 

mixture.   Native  refnis  fuppofed  the  fame. 
Emtyreu m atic.    Little  known.    By  folution. 
Fossile.    A  fubftance  refembling  amber.    By  folution. 
Here  there  is  no  proper  union  of  fubftances }  but  if  fulphor  is  boiled  in  this  acid,  it  becomes  left  inflammable  and 
mote  fixed  than  any  ordinary  fulphur. 

f  Vitriolic  (tker.    By  careful  folution  and  diftillation,  the  ether  being  feparated  by  the  addition  of  water. 
Spiritus  vitriol's  duicis.   By  folution  and  diAillauon. 
Oleum  dulce.    By  continuing  the  beat  after  the  ether  has  arifen. 

By  rediftilling  the  rcfidunm  of  the  laft  with  alcohol.    A  medicine  much  cek- 

It  is  to  be  obferved  that  this  is  produced  in  every 

Applied  to  no  particu- 


ACIDS. 


ALKALIES. 


EARTHS. 


and  it  is  a  folution  of 


Ohurn  aitcJrrtUM  miuera 
bra  ted  by  Hoffman. 
Sulphur.    By  pnfuing  the  heat  after  the  oil  comes  over, 
combination  of  this  acid  with  inflammables  or  metals. 
WATER.    An  acidulated  water.    Sometimes,  though  feldom,  found  iffuing  along  with  native  fprings. 
lar  ufe. 

NITROUS  ACID   vtcty  be  couibiutd  with  the  plltwing  Sulfiances,  viz. 

~"  Vitriolic,  as  above. 

•  Muriatic.    Aqua-regia.    By  folution.    This  is  the  only  proper  menllnnim  for  gold  ; 

tin  in  this  menfrruum  which  is  the  bafis  of  the  fcarlet  dye. 
Vegetable,  and  all  others.    By  ditto.    Thefe  compounds  have  no  particular  names,  nor  are  applied  to  any 

particular  nfes  in  medicine  or  arts. 
Vegetable.    Common  nitre.    A  native  production.    Made  artificially  by  folution  and  cryftallizition.  This 

deflagrates  with  oily  or  metallic  bodies,  and  is  the  foundation,  of  gun-powder. 
1  Fossile.    Cubic  nitre.    By  fulotion. 

Volatile.   Nitrous  ammoniac.   By  folution.   This  differs  from  all  the  other  ammonical  falts,  by  being 
foluble  in  alcohol. 

((  Dclsqaefctnt  crjrflals.    By  ditto  and  cryftallization. 
'  \  Baldwin's phofphorus.    By  ditto  and  evaporating  to  drynefs. 
Earth  of  Alum,  and  all  other  abfofbeut  earths.   By  folution.   The  compounds  have  no  names  nor  any 
remarkable  properties  hitherto  difcovered. 
Crystalline  Earths*.    By  folution  after  precipitation  from  the  liquor  filices. 
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OILS. 


ALCOHOL. 
WATER. 


ACIDS. 


ALKALIES. 


EARTHS. 


Tabic. 

Ktbod  of  feparating 


Mercury. 


3lSMtfTH. 


Gold*.    Slightly  Impregnated.    By  a  boiling  heat  in  clofe  vefTels,  after  the  ordinary 
fiWcr  from  gold  by  the  nitrous  acid.    It  fponuneoufly  fubiidcs  in  ibe  air. 

f"  A  fluid  folution.    By  foiuiion.    This  when  diluted  with  water  ftains  hair  and  bones  black;  a< 

Silver  <       ****  mir^e>  *6*w»  j^P^i  &c-  of  different  colours. 
J  5V  metalhrtan.    By  folution  and  cry  (Ullization. 

(_  Catharticum  lunate,  lunar  caupc,  or  lapis  infernal:].    By  infpiffating  the  folution  to  drynefs. 
Copper.   A  green- colon  red  folution.   By  folution. 

Iron.    A  grcctiifh  foiuiion,  if  a  dilated  acid  is  employed  }  if  othcrwife,  it  is  of  a  yellowish  colour  :  evapora- 
ted to  drynefs,  it  deliquates  in  the  sir. 

C  A  yellow  folution.    By  diffnlving  in  a  diluted  acid.    If  much  water  is  added,  the  metal  is  prc- 

LEAD.      <  c;[:i'j[(:J. 

£  Seturni  fulminant.  By  infpiffating  the  folution.  This  explodes  when  put  upon  the  fire  with  greater 
force  than  nitre,  and  has  Deenpropufedrolieufedasaningrcdieiuingun-powdcr'toteigrnent  its  force. 
Tin.  A  folution  or  corroded  calx.  By  a  carefnl  fetation  without  neat  it  remains  ftifpended  ;  if  othcrwife, 
it  falls  down  In  form  of  a  calx.  This  is  commonly  fuppofed  to  be  the  eompofitton  nfed  in  dyeing  fcarlet ; 
but  by  miflake  :  for  it  is  a  folution  of  tin  in  aqua-r<gia  that  communicates  that  fine  colonr  to  cochineal. 
The  fame  folution  is  the  bafis  of  the  powder  which  tinges  glafs  of  a  ruby  colour.  It  is  the  precipitate  of 
gold  from  squa-regia  by  means  of  tin. 

'A  limpid  fo!ution,  iiitcnfely  corrofive.    By  folution. 
Red  precipitate.    By  evaporating  the  folution  to  drynefs,  and  then  calcining  till  it  becomes  red. 
Mercurial  cerrofiout  fufut.    By  precipitating  from  (he  nitrous  acid  by  fixed  alkali. 
White  precipitate       -  By  ditto  with  the  volatile  alkati. 

A  greenilh  folution.  By  ufing  a  crnctmratcd  acid.    This  might  be  applied  in  fome  cafes  in  the 

art  of  dyeing  ;  but  is  not  yet  comeiwo  general  ufe. 
Magiflery  of  bifmuth.    By  precipitins;  from  the  folution  by  means  of  water.    This  has  been 
employed  as  a  coftftciic,  but  is  iueiEeac'oiis  and  unfafe.   If  mixed  with  pomatum,  this 
fliins  hair  of  .1  dirk  colonr  without  injuring  it. 
Zinc.   A  corroded  folution.    By  the  ordinary  means. 

C  A  colonrlefs  calx.    By  Ample  corroflon. 
.  )  BazoarditmneraL  Bydiftilling  from  better  of  antimony,  after  having  added  the  nitrous  acid. 

omv.   <  r/,stlmi„;uta  diaphtrrticiim.    By  addii.g  nitre  to  crude  antimony,  and  deflagrating. 
(_Gernfa  antimenii.   By  deflagrating  regnlus  of  antimony  with  nitre, 
C  A  red  liquor.    By  folution  either  in  its  calcined  or  metallic  (late.  * 
<  Rofe-coleurtd  erjfta/f.    By  adding  muriatic  acid,  and  allotting  it  to  cryflallize. 
£  Crttn  Jjmpathetie  ink.    By  difiblving  thefe  cryftals  in  water.    The  folution  is  red  when  cold, 
and  green  when  warm  >  wheu  wrote  with,  it  dttapptars  when  dry  i  but  when  held  to  the 
fire  it  becomes  green;  and  again  dilappcars  when  cold. 
A  green-coloured  liquor.   By  folution. 
Ex  tressed.   A  thick  bituminous-like  fubflance.   Upon  the  mixture  a  confidcrabie  degree  of  heat  is  gene- 
rated, and  fomctimes,  though  very  fcldont,  actual  flame  is  produced. 
Essential.    Ditto.    A  more  violent  heat  is  generated  upon  the  mixture  with  thefe  oils  than  any  other,  and 

with  many  of  them  an  aclual  flame  is  produced. 
Empyreumatic.   This  mixture  has  no  name,  nor  is  it  applied  to  any  remarkable  ufc  in  arts. 
FossitE.  Ditto. 
J  Nitrons  tthtr.    Bydigeflingj  the  ether  arifing  to  the  furfacr. 
\  Spirhut  n'ttri  dttlc'u.    By  digefting  a  little,  and  then  diftilling. 
Acidulated  water.   By  folution. 

The  MURIATIC  ACID  may  he  combined  with  the  ftdlowing  Std/laacet.  vix. 
C  Vitriolic  and  Nitrous.   As  in  the  former  part  of  this  Table. 

^  Vegetable,  and  all  others  yet  known.    By  folution  :  but  as  none  of  thefe  mixtures  are  applied  to  any  par- 
(        licular  porpofe,  we  take  no  notice  of  them. 
(/Vegetable.    Dige/live  fait.    By  folution  and  cryftallizaiion. 

I  {Common  fait.    Commonly  obtained  by  evaporating  fea-wstcr  to  drynefs  ;  or  artificially  made  by 

I  J        mixing  the  acid  and  alkali,  and  cryftallizing. 

I  rosstL  .<  §aigtmm    A  native  foffile  fait,  fo»md  in  mines  in  Poland,  Spain,  &c.  of  the  fame  nature  as  com- 
£      moo  fah,  hot  more  pore. 
Vola  rt  i.e.    Common  ammoniac.    Obtained  at  large  by  a  particular  procefs  from  foot.    Artificially  made  by 
mixing  the  acid  and  alkali,  and  cryftallizing. 

C  Liquid  Jbelt.  By  folution.  A  fubftance  whofe  effects  in  medicine  have  been  greatly  extolled. 
("Calcareous. <  01.  colds  per  deliqnium.    By  evaporating  liquid  flic  11  to  drynefs.    It  naturally  deliquefces. 
1  (Fixed  By  folution  and  cryftallization.    This  fometimes  appears  luminous  in  the 

j  dark  when  flrttck  with  a  hammer. 

(_Osieoceha,  Magnesia,  and  other  abforbents.    By  folution  :  but  the  properties  or  ufes  of  thefe  arc  not 
known. 

METALS. 


Co  9  ait. 


Nickel. 
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It  does  rot 


SEMIMETALS. 


•Gold*,  A  yellow  liquor.    By  boiling  a  calx  of  gold  (in  whatever  way  obtained)  in  this  acid, 
aft  upon  it  in  iis  metallic  (late. 

CA  fluid  folution.    By  diflblving  the  ore  of  filvcr  in  this  acid.    It  docs  not  aft  upou  pure  ir.c- 
Silvek*.<       tallie  filver. 

£  Luna  cornea.    By  elective  attraction  from  tbe  nitrous  acid. 
Platina*.    A  fluid  folution.    With  difficulty  eflefted,  after  having  been  precipitated  from  aq.ia-rcgia 
by  alkalies. 

Copper..    A  green  deliquefctnt  inflammable  fait.    By  folution  and  infpiflating  to  drynefs. 
Iron.  Ttn&ura  martis  aurea.   By  folution.   The  iron  is  in  feme  meafore  rendered  volatile  by  the 
operation. 

<  |  B  arl  $  A  limpid  folution.    By  a  boiling  beat,  and  frequent  cohobations  with  frcih  acid. 
Cornea  Satttrni.    By  precipitation  from  the  nitrous  acid. 
A  corroded  powder.    By  limpfe  corrofion. 
Butter  of  tin.    By  dillilling  from  corrolivc  fublimate. 

'  A  colourlcfs  cr'yftalline  maf»,  extremely  acrid.    By  corrofion,  employing  the  fumes  of  a  very 

concentrated  acid. 
M.-rcur,  cwrafiv,  alius.    By  precipitation  from  the  nitrous  acid. 
Mercury*.  {  C«rrtflvt  fublimate :    By  fabliau  ng  from  fal  ammoniac,  common  fait,  or  many  other  bodies-, 
j  Mtrcmr'tut  dultii.  By  refubliming  corrofive  fublimate  with  more  qoiekfilver. 
I  Mercurial  pauatta.   By  fubliming  corr.  fob.  nine  times,  and  digeftingfor  feme  time  in  fpi- 
^       rit  of  wine. 

f Bismuth*.  A  folution  very  fligbtly  impregnated.    By  employing  a  very  concentrated  acid. 
Zxmc.   A  fetation  of  a  very  (light  yellow  colour, 
j  Arsenic*.  Butter  of  arfenit.   By  diftitling  corrofive  fublimate  with  arfenict  tbe  arfenic  uniting  with  tbe 


Lead. 
TlttV 


acid,  and  leaving  the  /nercary 
Cobalt.    A  reddifli  folution.    By  the  ordinary  means.    It  becomes  green  by  a  gentle  heat. 
,  Nickel.   A  green  folution.   By  the  ordinary  means. 
OILS*.   By  folution*   The  union  here  is  but  imperfect,  nor  have  they  any  particular  name. 
ALCOHOL.    SpirkusfaiU  dttlcis.    By  digeftion,  and  afterwards  drilling.    The  acid  here  is  never  totally  dulcified. 
WATER.    Acidulated  water.    Generating  heat  by  mixture. 
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OILS*. 
ALCOHOL. 


WATER.    Acidulated  water. 


VINEGAR   may  be  combined  with  the  following  S'tkflanctst  VIE. 

Vitriolic,  Nitrous,  and  Muriatic,  as  in  the  above  table.   Itlikewife  unites  with  ail  other  acids,  gene 
rating  heat  i  but  the  properties  or  ofesof  tbefe  are  not  known. 
'  Vegetable.    Regenerated  tartar.   By  folution  and  cryltaUizaiion. 
FOSSILE.    Ptfyeirefl  of  RoeheUe,    By  ditto. 

'  Volatile.   Spiritus  minitrtn    By  felation. 

Calcareous  Earth.    Earthy  fait  i.    Not  known  in  medicine  or  arts. 

Magnesia.    Dr  Black's  purging  fait.    By  folution.  It  unites  with  all  the  other  abforbenc  earths;  hut  the 

properties  of  thefc  niixss  are  unknown. 
'Cotper.    Verdegris.  By  folution  and  cryftallization ;  or  at  large,  by  Gratifying  copper-plates  with  the  hulks 
of  the  grape. 

Iron.    Sal  martis  aperieiis.    By  folution  and  cryftallization. 

Lead  $  Cerufe.    By  cxpofing,  in  certain  circumftances,  thin  plates  of  lead  to  the  fumes  of  vinegar. 

'  \  SaceharumSatarsti.    By  folution  and  cryftallization. 
Tin*.    This  is  not  properly  dilfolved  ;  but  the  acid    is  evidently  impregnated.    By  the  ordinary  means  of 

folution. 

A  fluid  folution.    By  employing  a  precipitate  of  merenry  from  the  nitrous  acid  by  alkalies. 
_  A  red  calx.    By  long  digeftton  with  fluid  mercury. 
'  ZlNC.    A  coloarlefe  folution  of  a  fwectifh  taftc.  By  diverting  for  foinc  time. 

Amtixony*.  Vhum  benedifluvt,   Tbi*  it  not  a  proper  folution  of  the  metal,  but  the  acid  is  impregnated) 

with  an  emetic  quality. 
Arsenic.    Vinum  arfenicurn.    By  ditto.    A  curious  phofphoric  liquor.  , 
Bismuth.    An  auftere  Aypiic  liquor.    By  flrong coition. 
The  nnion  here  is  imperfect,  nor  have  any  of  them  obtained  particular  names. 
A  mixture  much  ufed  for  anointing  fprains,  &c. 


Mercury* 


J  D 


ALKALIES. 
ALKALIES. 


Vegetable. 


of    TARTAR  may  be  combined  with  the  following  fub fiances,  viz. 
C  Cream  of  tartar  with  excels  of  acid. 
\  Soluble  tartar,  when  completely  faturatcd. 
rFossiLE.  RocheUefelt. 

\\t        .  r-  S  A  k1'  Vcl7  difficult  of  folution  with  excefs  of  acid. 
I  volatile.^  A  beaiuifu|  and  rolublc  Ut  wncn  rcrfcaiy  faturatcd. 


KARTH, 


6o6 

EARTH. 
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Calcareous.    All  indiublnble  felenite. 

C  Cor  per.   A  fine  green  colour  for  painting. 

(  Ikon.    A  green  aQringent  liquid.    Chatybeated  carrar. 
Reg  ulus  of  Antimony.    Emeiic  tartar. 


Table. 


The  acid  is  always  found  in  this  ftatc  by 


AC  ID  or  U  R  IN  E  may  be  combined with  the  folio-wing  fub fiances,  viz. 
ACIDS  of  all  kinds.   The  nature  of  thefe  not  known. 

f Fixed  Vegetable.    A  fait  not  cafily  cryfrallized,  thenatureof  which  is  not  known. 
Fossile.   A  fine  cryflallized  fait  ufed  in  medicine. 
AL-rvAti.  j  Volatile.   A  glafs-like  faJine  fubfUnce  called  mkronfmh  fait. 

{_        evaporating  urine. 
VITRESCENT  EAKTIIS.    A  glafs  of  different  forts.    By  fufion. 

f  Lead.    An  inflammable  malleable  mafs.    By  calcining  the  dry  fait  with  lead. 
Tin.   A  mafs  refembling  zinc;  and  inflammable.   By  ditto. 
Iron    $A  truc P^ofphorus.    By  ditto. 
METALS.  \  *       ?  A  bluifh  fol  ution.    By  employing  a  watery  fohuiori  of  the  acid. 

Cor-PER.    A  corroded  powder,  or  green  folution.    By  a  boiling  heat  in  a  watery  folution  of  the  acid. 
Mercury.    A  femi-opaquc  inafs.    By  fufion  with  the  acid,  in  its  folid  form. 
7         (  A  corroded  powder,  fotuble  in  water.    By  folution  in  the  acid  in  a  watery  fituatiort. 

*  I A  true  phofphoms.   By  fufion  with  the  dry  acid. 
Antimony  £  A  folution  in  the  ordinary  way. 


SEMIMETALS.  <■ 


C  Afo 

t>WT*J  A  brilliant  firiated  mats.'  By  fufion  with  the  dry  acid. 
-h.    A  mis 


OILS. 


Bismuth.    A  mixture  but  little  changed  in  appearance  from  ordinary  bifmuth.  By  fufion. 
Arsenic.    A  whiiiih  femitraufparcnt  dcliqucfccnt  mafs.    By  fufioti. 
Codalt.    A  rcddifli  tincture.    By  folution. 
Baldwin's phofphorus.    By  diltilling  will)  fubftances  that  contain  oils  or  inflammable  matter. 


ALKALIES. 


EARTHS. 


METALS. 


F  L  V  0  It    ACID,  may  be  combined  with  the  following  Snbftances,  VIE. 
f  Fix  ED  VEGETABLE.    A  gelatinous  faline  mafs  which  cannot  be  cryftallizcd.    Great  part  of  it  is  alfo  difll- 

pjtcd  by  evaporation  to  drynefs. 
i  Fossile.    A  fubitance  fimilar  to  the  foregoing. 

(Volatile.    Lets  fall  a  quantity  of  filiceoos  earth,  and  forms  a  cryflallizable  ammontacal  fait. 

f"  L 1  M  B  *) 

|  Magnbsia.        >A  gelatinous  matter. 
<^  Earth  of  Alum.  j> 

^Siliceous  Earth.  After  long  (landing,  cryftalsof  quartz. 

'Silver  7    The  calces  of  thcic  metals  partially  diffolvcd  ;  but  the  properties  of  the  fblutiou  un- 

Qdicksilv er. 3  known 
<  Copper.  The  calx  cafily  foluble,  and  affording  blue  fcryftals ;  the  metal  only  partially  lb. 
.Iron.    Diflblved  with  violence  with  the  emiffion  of  inflammable  vapours  into  an  uncryftallizable  liquor. 


EARTHS. 


METALS. 


A C  J D  or   SUGAR  may  be  combined  whh  the  following  Suh fiancee,  viz. 
C  Fixed  Vegbtasle.    A  fait  fearce  capable  of  cry  flail  izaiion  when  perfectly  nentral, 
ALKALIES.        <  Fossile.  A  fait  difficultly  foluble  in  water. 

£  Vo lai  lit.    An  ammoniacal  fait  mooting  into  q-.iadrangvlar  prifms. 
("Lime.    A  kind  of  fclcnite  from  which  the  acid  cannot  be  feparated  by  a  burning  heat. 
J  Teeea  Pohi>beosa>   A  fait  formed  into  angular  cry  ftals,  fcarce  foluble  in  water. 
<  Magnesia.   A  white  powder  in  foluble  without  an  excefs  of  acid. 

.Earth  of  ALVM.   A  yellow  pellucid  mafs  incapable  of  cryiUUization,  and  liquefying  in  the  air. 
'Gold.  "I 

!V  '  1  ;: '  i  The  calces  of  all  thefe  metals  difTblved,  but  the  nitre  of  the  folutions  unknown, 

s,  FtATTNA. 

(  QUICKSILVER. J 

I  Iron.    Diffolvtd  in  great  quantity,  and  forming  a  yellow  prifmatic  fait  cafily  foluble  in  water. 
SEMIMETAL.     Cobalt.    A  yellow-coloured  fait  forming  a  fympathctic  ink  with  fea-falt. 

INFLAMMABLES.    Alcohol.    An  ether  which  cannot  cafily  be  fet  oil  lire  nnlefe  previoufly  heated,  and  burning  with  a 

blue  flame. 

AC  1 D  of  BORAX  or  SED  ATIVE  SALT  tMy  be  combined  with  the  following  SttlJIemcts,  viz. 

fFosSLB.   Btretx.   A  native  fubftancc,  which  may  be  imitated  by  art.   It  is  of  great  ufe  in  promoting  the 
ALKALIES.  \     fufion  of  metals  and  earths. 

(.Volatile.   An  ammoniacal  fait  mooting  into  fmall  cryftals,  and  melting  by  an  intenfe  heat  into  a  grryifh- 
coloured  glafs. 

C  Magnesia.   A  fait  cry  flail  izalde  in  vinegar  and  acid  of  ants.  Dtcompofed  by  other  acids  and  fpirlt  of  wine. 
I  Earth  of  Alum.    In  certain  proportions  a  fait  difficult  of  folution ;  in  others  a  hard  mafs  refembling  pu- 
mice-ftone,  yet  partially  foluble  in  water. 

METALS. 


EARTHS. 
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METAL.  Iron.    An  amber-coloured  fulution  yielding  cryftals  of  a  yellow  celonr. 

SEMIMETAL.  Aksekic.    A  cryftallizable  compound  mooting  into  pointed  ramifications,  or  forming  a  greyifh,  white,  or  yellow 
|W,vi!»r. 

ALCOHOL.     A  folution  with  a  confidence  heat,  which  burns  with  a  green  flame. 
WATER.         A  folution  iti  a  conliderable  heat.    The  other  mixtures  with  this  acid  not  known. 


ALKALIES. 


EARTHS. 


METALS. 


SEMIMETALS. 


ACID  or   AMBER  may  be  combined -with  the  fallowing  Subjlancti,  viz. 
Fixed  Vec, etabi.e.    A  tranfparent  and  cryftallizable  faltj  but  deliqucfccnt. 
FossilE.    A  crylUHizablc  fait  not  deliquefccnt. 
Volatile.    An  ammoniacal  fait  mooting  into  aeicular  cryftals. 

Limb.   A  cryftallizable  fall,  difficult  of  folution  and  not  deliquefccnt.    Decompofed  by  common  fal  am- 
moniac. 

Magnesia.    A  gummy  deliquefcent  fal'me  mafs,  not  cryftallizable. 
Earth  of  Alum.    A  prifmatic  fait  incapable  of  decompofitioii  by  alkalies. 

Silver.   A  fait  mooting  into  thin  oblong  cryftals  obtained  freffl  the  precipitate  j  hot  no  folution  of  the  perfect 
metal. 

Copper.   A  cryftalli/.ible  fait  of  a  green  colour. 
Iron.    A  cryftallizable  ftlt  of  a  brown  colour. 

Tin.    A  cryftallizable  fait  from  the  precipitate,  fcarce  to  be  decompofed  by  alkalies. 
Lead.    A  cryftallizable  fait  from  the  precipitate. 
Zinc.   A  cryftallizable  fa.lt. 

Bismuth.    A  cryftallizablc  fait  from  the  precipitate,  not  to  be  decompofed  by  alkalies. 
Regulus  of  Antimony.    A  folution  of  the  precipitate. 


EARTHS. 


'ACID  or  ANTS  may  be  combined  with  the  foHt-aing  Sub  ft  suets t  viz. 
C  Fixe©  Vegetable.   A  cryftallizable  fait,  deliquefcent  in  the  air. 
ALKALIES.     <  Fossils."  A  fait  of  a  Cmilar  nature. 

f  Vol  at  1  le.    An  ammoniacal  liquor,  cryftallizable  with  difficulty. 
Chalk  or  Cokal.    A  cryflallizible  fait  which  does  not  deliquate. 
1  Magnesia.  A  faline  liquor  fcarcely  cryftallizable. 
iTerra  Pondeaosa.    A  cryftallizable  fait  which  does  not  dcliqucfce. 

Earth  of  Alum.    Unites  with  difEculty,  and  fcarcely  to  the  point  of  fatnraiion.    The  nature  of  the  com- 
pound not  known. 

Silver*.    By  folution.    The  calx  of  filver  precipitated  from  aquafortis  by  alkalies ;  but  does  not  adl  npon  it 
in  its  metallic  ftate. 

Copper.    Beautiful  green  cryftals.    By  diffolving  and  cryftallizing  calcined  copper.   It  ails  (lowly  upon  it  in 
its  metallic  ftate. 

Iron.    A  cryftallizable  fait.    It  diflblves  this  metal  with  great  facility. 

Lead*.    A  fait  refembling  faccharum  faturni.    By  ditlblving  the  red  calx  of  lead.    But  it  does  not  aft  upon  it 
in  its  metallic  ftate. 
SEMIMETAL.    Zinc.    Elegant  cryftals.    By  the  ordinary  means. 
The  effeas  of  this  acid  upon  other  bodies,  or  the  ufes  to  which  thefe  combinations  might  be  applied,  are  not  yet  fufficiently 
known. 


METALS. 


1  ( 


ALKALIES. 


EARTHS. 


METALS. 


SEMIMETALS. 


INFLAMMA- 
BLES. 


ACID  or   ARSENIC  may  be  combined  -with  the  following  Subflancts,  viz. 

Fixed  Vegetable.  A  ponderous  fait  (hooting  into  fine  cryftals  by  (upcrfaturation  with  acid. 
Fossils.   A  fait  cryftallizable  when  perfectly  neutral. 

Volatile.    A  peculiar  kind  of  ammoniacal  fait  parting  with  the  alkali,  and  decompofing  fomc  of  it  in  a 
ftrong  fire. 

Chalk.    A  cryftallizable  fait  fcarcely  foluble. 
Magnesia.    A  gelatinous  mafs  which  cannot  be  cryftallized. 
Terra  Ponderosa.    An  infoluble  white  powder. 
Copter.    A  green-coloured  folution. 
Iron.    A  Ycry  thick  gelatinons  folution. 
Lead.    A  folution  which  cannot  be  cryftallized. 

Tin.   A  gelatinous  folution  in  the  moift  way.    A  mixture  taking  fire  in  clofe  veflels  in  the  dry  way. 
Zinc.    A  folution  in  the  moid  way,  and  in  the  dry,  a  mixture  taking  fire  in  clofc  veflels. 
Bismuth.    A  partial  folution. 
Recvlus  of  Antimony.    A  partial  folution. 
Cobalt.    A  partial  folution  of  a  red  colour. 

Manganese.   A  partial  folution  in  its  natural  ftate.   When  the  manganefc  is  phlogifticatcd,  a  cryftallizable 
fait  may  be  obtained. 
C  Charcoal.   A  mixture  taking  fire  and  fnbliming  when  heated  in  clofc  vcflcls. 
}  Oil  of  Tuapentine,  &c.  A  thick  black  fubftance  after  fomc  days digeftion. 
?  Suiphua.  A  red  fublimatc. 
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I   S   T  R  Y. 

f  united  with  the  following  Subjlanctr,  viz. 


Table. 


ACID  of  MOLT  B  D  JEN  A  may 
Fixed  Vegetable.  A cryfiallizable  Jalt. 
Volatile.    A  neutral  fait,  the  nature  of  which  is  unknown. 

ACID   of   MILK  may  be  combined  with  the  following  Sub  fiances,  viz. 
Fixed  Vec  ei  abi.s.  A  ddiqucfccm  fait  folublc  in  alcohol. 
Fossi  Li.  A  fait  of  a  fimjlar  nature. 

Volatile.   A  deliquefcent  fait  parting  with  much  of  the  alkali  by  heat. 
Calcareous  and  Argillacbous.   Deliqucfeeni falta. 
Magnesia.   A  Talc  more  eafily  cry  ftallized,  but  deliquefcent. 
Coppbb.   A  btae  folution,  which  cannot  be  cryftallized. 
ron.    A  brown  folotion,  with  the  emiilion  of  inflammable  air,  yielding  nocryflals. 
Lead.    An  aftringent  fwcctifh  folution,  which  does  noc  cryflallize. 
inc.    A  cryltallizable  fait,  with  the  emiilion  of  inflammable  air  during  the  folution. 

ACID  or  SUGAR  or  MILK  may  b 


iffic 


>t  folution. 


tdvitbtbt  following  Subjiant8it  viz. 


Fixed  Vegetable.    A  fait  vei 
FossiLB.   A  fait  more  eafily  folablc. 
Volatile.   A  peculiar  kind  ot  ammoniac. 
Absorbent  and  Argillaceous.    Infoluble  falts. 

ACID  or   APPLES  may  be  combined  with  the  following  Subjlttnces,  viz. 
Fixed  Vegetable,  Fossils,  and  Volatile.   Deliquefcent  falts. 
C  Calcabxovs.   A  fait  difficult  of  folution  unlefs  (be  acid  prevail. 
<  Magnesia.    A  dcliquefcetn  fait. 
£  Earth  of  Alum.   A  fait  very  difficult  of  folution. 
Iron.    A  brown  folution,  which  does  not  cryftallizc. 


SEMiMETAL.  Zinc.    A  fine  cryftaUizable  fait. 


ALKALIES. 
EARTHS. 

METALS. 

SEMIMETALS. 

ALKALIES. 
EARTHS. 


ACID  or  FAT  may  be  combined  with  the  following  Subftariccs,  viz. 
Fixed,  Vegetable,  and  Fossils.   Neutral  falts  of  a  particular  nature. 
Volatile.    A  concrete  volatile  fait. 
Calcareous.   A  cryltallizable  fait  of  a  brown  colour. 

Eamh*  ofA  i.  u  m  .  }  A  gnmmy  Biafti  *ni<*  refufes  to  cry  flail  ize. 
Si  i. v  er .    A  folution  of  the  calx. 

Platima.    The  calx  copioufly  diflblved,  and  even  the  perfect  metal  attacked  by  diflillation  to  drynefi. 
CoMBE.  "  A  green  folution,  which  cannot  be  cryftallized. 
Iron.    A  cryltallizable  fait,  which  does  not  dcliqu$tc. 
Lead.   An  aflringenr  filiation  of  the  red  calx  called  tpkmum. 
Tim.    A  folution  in  fmall  quantity. 

Mercury.   A  folution  by  ueing  twice  diftilkd  from  the  metal. 
Zinc.   DifMved  in  it*  metalline  ftatc. 
Bismuth.   A  folution  of  precipitate. 

Rsgulus  of  Antimony.   A  cryfiallizable  fait,  which  docs  not  deliqnatc. 
M  a  n  g  aresb.   A  perfect  and  clear  folution'. 

ACID  or  BENZOIN  may  bs  combined  with  the  following  Sub/lances,  viz. 
Fixed  Veoetablb.    A  fait  mootingjnto  pointed  feathery  cryflals.  . 
FossiLB.    A  felt  procurable  in  larger  cryflals. 
Volatile.    A  deliqin-frent  fait  (carce  ciyflallizablc. 
'Calcareous.    A  cryfiallizable  fait  not  calily  fviluble. 
Magnesia.   A  cryfiallizable  fait  eafily  folublc. 


7 he  FIXED  ALKALI,  whttber  Vegitablf.  or  FosstLX,  can  hi  united  %oith  the  following  Bodies;  but  the  Vegetable  i,  befl  known. 
ACIDS :    Vitriolic,  Nitrous,  Muriatic,  Vegetable  ;  and  acid  of  Urine,  of  Amber,  o*  Ants,  of  Borax,  &c.  as  in  the  former 

part  of  this  Table. 
ALKALIES  of  all  forts.  The  ofes  of  thefe  mixtures  are  not  known. 

r  Liauvr  jilicitm.    By  fufion  with  twice  tlieir  weight  of  alkali. 
C  Crystalline. <  Cfafi.    By  fufion  with  a  much  fmaller  proportion  of  alkali.    This  is  the  competition  of 
EARTHS.        •<  .  C       cryftal  glais,  and  all  others  commonly  nfed. 

£  Absorbents.  Argillaceous,  and  all  kinds  of  earths.    Clefs.    By  fufion  ;  differing  in  quality  according  to  the 

nature  of  the  ingredients.    Glafa  is  likwife  produced  with  it  in  fufion  with  metals. 
C  (Jold*.    After  having  precipitated  it  from  aqua-regia,  it  diflblves  it  if  the  alkali  has  been  calcined  with  animal 
METALS.        J  fubflances. 

£  Silver*.    After  having  precipitated  it  from  the  nitrous  acid,  it  diflblves  it  if  the  alkali  has  been  calcined  in 
contact  with  ihe  flame.  * 

=  METALS. 
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Tin.   A  corroded  powder.   By  the  ordinary  means  of  folution. 
Copper.   By  ditto. 

Lead.    A  fluid  folution.    By  ditto.   This  ftains  hair  Mack. 

Ikon*.    A  blood -coloured  folution.  By  dropping  a  folution  of  iron  in  the  nitrous  acid,  into  an  alkaline  lixivium 


Mercury*.    A  fluid  folution.  After 


precipitating  : 


t  froti 


1  «C1CS 


if  the  alkali  it  in  too  large  proportions,  it 


-SKMIMETALS.  << 


then  diflblves  it,  efpccially  if  the  alkali  has  been  calcined  in  contact  with  the  flame. 
"Zinc*.   By  folution,  after  having  precipitated  it  from  the  nitrous  acid. 
Bismuth*.    By  folution,  after  having  precipitated  it  from  the  nitrous  acid. 

' Ker met  mineral.    By  diflblving  antimony  in  an  alkaline  lixivium,  filtering,  and  allowing  it  to 

ftand  in  a  cool  place  till  it  precipitates. 
Ctldtn  fulphur  of  antimony.    By  diflblving  a  crude  antimony  in  an  alkaline  lixivium,  and  preci- 
pitating by  an  acid. 

Antimony.-^  Hcpar  antirnonii.     By  deflagrating  crude  antimony  with  nitre. 

Crocus  mttallorum.    Is  hepar  antirnonii  polverifcd  and  edulcorated  wiih  water. 


OILS. 


Diaphoretic  antimony.    By  deflagrating  regnlus  of  antimony  with  nitre. 

Antimoniated  nitre.    By  diflblving  diaphoretic  antimony  in  water,  and  allowing  it  to  cryftallize. 
Magiftery  of  antimony.    By  precipitating  a  folution  of  diaphoretic  antimony  by  adding  vinegar. 
^Regulut  antirnonii  medicinalis.    By  fuGng  crude  antimony  with  alkali.    This  is  not  properly  a 
compound  of  alkali  and  antimony,  but  of  another  kind.   But  as  it  is  a  term  much  ufed,  it  was 
proper  to  explain  it. 

_  Arsenic*.  A  metallic  arfenical  fait.  By  a  particular  elective  attraction  from  regulus  of  antimony  and  nitre. 
'Expressed.    Soap.    The  beft  hard  foap  is  made  of  olive-oil  and  foflile  alkali.  The  ordinary  white  foap  of  ihis 

country  is  made  of  tallow  and  potafli  ■,  black  foap  with  wbalc-oil  and  potafh. 
\  Essential.    Saponaceous  map.    Beft  made  by  pouring  fpirit  of  wine  upon  cauftic  alkali  and  then  oil,  digeft- 


SULPHUR. 
WATER. 

AIR. 


<        ing  and  fluking. 

j  Empyrkumatic.    This  mixture  diflblves  gold  when  precipitated  from  aqua  rcgia  j  and  is  the  bafts  of  the  fine 

colour  called  Prujpan  blue;  and  has  various  other  properties,  as  yet  but  little  known. 
LFossile.  This  has  no  name,  nor  are  the  properties  well  known  j  but  from  fome  obfervations  that  have  beenmade 
on  native  foapy  waters,  it  is  probable  that  it  would  keep  linen  much  longer  white  than  any  other  kind  of  foap. 

{Hepar  fulphuris.    By  injecting  alkalies  upon  melted  fulphur. 
Lac  fulphuris.    By  di(Tolving  fulphur  in  an  alkaline  lixivium,  and  precipitating  by  an  acid. 
Alkaline  lixivium,  when  cauftic,  or  even  the  ordinary  folution  of  mild  alkali,  is  a  fluid  of  great  power  in  waftine, 
bleaching,  &c.  h 
Fixed.    Mild  alkali.    This  is  the  general  ftate  in  which  alkalies  are  found  j  but  if  they  are  rendered  cauftic  by 
means  of  quick-lime  or  othcrwife,  ihey  again  abforb  it  from  the  air,  or  from  many  other  bodies,  by  elective 
attraction.    When  perfectly  mild,  this  alkali  may  be  made  to  afllimc  a  cryftalline  form. 

The  VOLATILE  ALKALI,  or  SPIRIT  of  SAL   AMMONIAC,  can  be  united  with  thefe  3odies  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable;  of  Urine,  of  Amber,  of  Ants,  &c. 
ALKALI,  as  above. 

f  Aurum  fulminant.    A  powder  obtained  by  precipitating  it  from  aqua  rcgia  by  volatile  alkalies. 
\  A  liquid  folution.    By  adding  a  large  proportion  of  alkali  after  it  has  been  precipitated  from  aqua 
regia.    This  dcpolitcs  the  gold  when  long  cxpofed  to  the  air.    The  curious  vegetation  called 
arbor  Diana;  is  formed  by  adding  mercury  to  thisfolution.  A  violently  fulminating  powder  ob- 
tained by  digeftion. 
A  folution.  After  it  has  been  precipitated  from  the  nitrous  acid. 


METALS. 


Golp*.  ■ 


By  folution,  after  having  precipitated  if  from  aqua  regia. 

Th 


A  fulminating  powder  by  digeftion. 
is  when  evaporated  to  drynefs,  and  mixed 


SEMIMLTALS. 


OILS. 


Platina*. 

f  A  blue-coloured  folution.    By  the  ordinal*)  means, 
with  tallow,  tinges  the  Same  green. 
Copper.  ■<  Sapphire-coloured  cryftals.    By  cryftallizing  the  folution. 

j  Venus  fulminant.    By  evaporating  the  folution  to  drynefs. 

{A9ua  cerulea  fapphsrina.   By  mixing  61  ammoniac,  quick-lime,  and  thin  plates  of  copper  with 
water,  and  allowing  them  to  remaui  a oighu  "  * 

Iron.   By  ordinary  folution. 
Leap.   By  ditto. 
1_Tin.   The  mixts  that  are  produced  by  thefe  metals  are  little  known. 

S Bismuth*.    By  folution,  after  having  precipitated  it  from  the  nitrous  acid. 
Antimony. 
^Cobalt.    A  reddifli  liquor.    By  folution. 
C  Nickel.   A  blue  liquor.    By  ditto, 
r Expressed.    Has  no  name.   By  folntion. 

j  Essential.    Sal  volatile  oleofum.   By  ditto  with  fomc  difficulty,  unlefs  the  alkali  is  in  a  cauftic  ftate 
\  Empyreum  atic    A  pungent  oily  fubftauce,  of  great  power  in  medicine.   The  principal  one  of  this  kind  in 
ufc  is  fpirit  of  hart  (horn. 


Vol.  IV. 


I/ossile.  *A  particular  kind  of  foapy  fobftance. 
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SULPHUR.       Smoking  fpirit  of  fulplmr.    By  dirtilling  fal  ammoniac,  quick-lime,  and  fulphur. 

ALCOHOL*.     By  diftiiling  alcohol  from  volatile  alkalies,  it  acquires  a  cauflic  fiery  tafte  s  but  the  union  is  niflt  tomplete. 
WATER.  This  foluiion  might  be  of  ufe  in  warning  or  bleaching ;  but,  unlefs  in  particular  cafes,  would  be  too  expenfive. 

It  coagulates  with  alcohol. 

AIR.  Fixed    Mild  volatile  alkali.    The  ufual  flate  in  which  it  is  found  }  nor  has  any  method  yet  been  difcovered  of 

rendering  it  folid  but  in  this  Alt* 

EXPRESSED  OILS  may  be  combined  with  the  following  Subftances, 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  of  Urine,  of  Amber,  as  in  the  foregoing  part  of  this 
ALKALIES  :  Fixed  and  Volatile,  as  above. 

CALCAREOUS  EARTHS.   A  kind  of  olafter.   By  mixture  when  in  a  cauftic  flate. 

Tin*.    Ditto.    By  folution  when  the  tin  is  in  the  flate  of  a  calx. 


viz- 
Table. 


METALS. 


This  is  iifed  for  cements  in  water- work;.    The  co»- 


Lead*.    Ditto.    By  boiling  the  calx  of  lead  in  oils 
mon  white  paint  is  a  mixture  of  this  lefs  perfect. 
SEMIMETALS.   Zinc*.   Ditto.   By  ditto. 
OILS?  EiTential,  Empyreumatic,  and  Foffile.   By  mixture  but  their  ufes  arc  not  much  known. 

SULPHUR,    Balfam  of  Sulphur.    By  folution  in  a  boiling  heat.  . 

ALCOHOL.  After  exprelTed  oils  are  freed  fromfoapor  plaflers,  they  are  folublc  in  alcohol ;  but  not  in  their  ordinary  (late. 

ESSENTIAL  OILS  may  he  combined  with  the  following  Subftances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  &c.  as  above. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 
MrTllc         S  Copper.    By  folution. 
METALS.         |Lkad.    By  ditto. 

OILS  of  all  kinds.    By  folution  or  mixture. 

SULPHUR.   A  balfam  of  fulphur.   By  folution,  imperfeaiy  ;  better  by  adding  efTcntiai  oils  toihe  folution  made  by  expreffei 

oils -or  hepar  folphuris. 
*t  /~/~ii_rr»T  I  Imperfect  mixture.    By  folution. 

ALCOHOL.        |  Aromatic  waters.    By  Affiliation. 

WATER.   Difiillcd  water  of  the  (hops.    By  diftiiling  recent  vegetable  fubflanccs  wait  water. 

£  MPT  R  EU  M  AT  IC  0  I L  S  may  be  combined  with  the  following  Sub  fiances,  viz. 
ACIDS  :  Vitriolic  and  Nitrous,  as  above. 
ALKALIES :  Fixed  and  Volatile,  as  above. 
OILS  of  all  kinds.    By  mixture. 

ALCOHOL.    By  folution.    By  repeated  d  initiations  the  oils  are  rendered  much  more  fubtile. 

FO  SSILE  OILS  may  be  combined  with  the  following  Subftances,  viz. 
ACIDS  :  Vitriolic  and  Nitrous,  as  above. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 
OILS  of  all  kinds.    By  mixture. 
SULPHUR.    With  fomc  difficulty,  by  folution. 
ALCOHOL.        -        -        .       By  ditto. 

SULPHUR  may  -be  combined  with  the  following,  Subftances,  viz. 
ACID*  :  Vitriolic  ;  with  the  phenomena  above  defcribed. 

ALKALIES:  Fixed  and  Volatile,  as  above.  ..... 

"Silver.    A mafs  of  red-like  colour.    By  adding  fulphur  to  red-hot filver,  and  fufing  ;  found  alfo  with  it  in  the 
ftate 'Of  an  ore. 

i  ead.    A  fparkling  friable  mafs,  hardly  fnfible.    By  deflagrating  fulphur  with  lead.    This  in  a  native  flate 

forms  the  ore  of  lead  called  galena. 
Corr-ER.    A  Black  britrl'e  mafe,  eafily  fufed.    By  adding  fulphur  to  red-hot  copper,  or  flratifying  with  fulphur 
and  fufing.    Naturally  in  fomc  yellow  pyrites. 

"A  fpungy-like  drol's,  calily  fofible.    By  putting  fulphur  to  red-hot  iron.    This  is  alfo  found  naturally 
in  the  common  yellow  or  brown  pyrites. 
A  fulminating  compound.    By  mixing  tilings  of  iron  with  fulphur,  moifteningtbem  with  water,  and 
prefiing  them  hard,  they  in  a  few  hours  burft  out  into  flame.    This  compofuion  lias  been  employ- 
ed for  imitating  earthquakes. 
Crocus  martis.    By  deflagrating  with  iron. 

Crocus  martu  aperient.    By  calcining  the  crocus  martis  in  rlie  fire  till  it  a  flumes  a  red  appearance.  • 
\  Crocus  martis  aflringetts.    By  pufhing  the  heat  Hilt  further. 
Tin.    A  dark-coloured  mafs,  refembling  antimony.    By  fofion. 

'Ethiops  mineral.    By  heating  fiWcrs  of  fulphur,  and  pouting  the  mercury  upon  it,  and  flirring  it 
well.    Its  natural  ore  is  called  oinnabar.  « 
Mercury.  •<  Factious  cinnabar.    By  applying  the  mercury  and  fulphur  to  each  other  in  their  pure  ftate,  and 
fubliming. 

[  Qnnabar  of  antimony.  By  fubliming  conofive  fublimate  and  crude  antimony  ;  or  the  rcfidunm, 
l       after  Milling  butter  of  antimony. 
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"Bismuth.    A  faint  greyifh  niafe,  refetnbling  antimony.    By  fufion.   If  in  its  metaltine  flate,  the-ftilphur 

feparatcs  in  the  cold  ;  but  not  fo  if  the  calx  has  been  employed. 
Antinomy.   Crude  antimony.    By  fiufioo. 

Zinc*.    A  vrry  brittle,  dark-coloured,  ibining  fubftance.    With  forae  difRcalty,  by  keeping  it  long  in  a 
moderate  fire,  and  covering  it  feveral  times  with  fulpbnr,  and  keeping  it  conftantly  (lirred. 
{Yellow  arfenic.    By  fufing  it  with  -,'Tlh  its  weight  of  fulphur. 
Red  arfenic.    By  ditto  with  ;th  ixs  weight  of  fulphur. 
Arsenic.  <  Ruby  of  fulphur,  or  arfenic,  or  golden  fulph.nr.   By  fubliming  when  (be  proportions  are  equal. 

j  Qrpiment.  A  natural  production ;  not  perfectly  imitable  by  art ;  compofed  of  fulphur  and  arfenic. 
L       Much  ufed  as  a  yellow  paint. 
Nickel.  A  compound;  compact  and  hard  as  lead ;  of  abrightmetalllcappearance  i  internally  yellow.  Byfufion. 
OILS  :  Exprefled,  Effential,  and  Foffilc,  as  above. 

WATER.   Cat  fylvtjlre.   By  receiving  the  fumes  of  horning  fulphur  in  water.    This  ought  rather  to  be  called  a  onion  of  the 
volatile  vitriolic  acid  with  water. 

ALCOHOL  may  be  combined  with  t  be  following  Sub  fiances,  via. 
ACIDS:  Vitriolic,  Nitrons,  Muriatic,  Vegetable,  and  of  Borax,  as  above. 
ALKALI* :  Volatile,  as  above. 
METALLIC  calces,  in  fome  particnlar  cafes. 
OILS  :  Exprefled,  Effential,  Empyrcuniatic,  and  FofTile,  as  above. 
WATER.    By  foluiion. 

GOLD  may  be  combined  with  the  following  Subftancts,  viz. 
ACIDS  ;  Vitriolic*,  Nitrous*,  and  Muriatic*.    In  the  circumflances  and  with  the  phenomena  above  defcribed. 
ALKALIES  i  Fixed*,  and  Volatile*,  as  above. 

"Silver.    By  fufion.    And  tbe  fame  is  to  be  nndcrflood  of  all  the  combinations  of  metals,  onlefs  particularly 
fpecifted. 

Platina.    Ductile,  and  of  a  duflsy  colour.    This  has  been  employed  to  debafe  gold,  as  it  is  of  the  fame  fpe- 

cific  gravity,  and  is  not  difcoverable  by  the  ufual  ttfls  for  discovering  the  purity  of  gold. 
Leap.   A  very  brittle  mats.   Gold  is  rendered  pale  by  the  leaft  admixture  with  this. 

Tin.   A  brittle  mats  when  the  tin  is  added  in  coiifiderable  quantity ;  but  the  former  accounts  of  this  have  been 
exaggerated. 

Copper.    Paler  and  harder  than  pore  gold.   This  mixture  is  ufed  in  all  our  coins,  the  copper  being  called 
the  alloy. 

Iron.    Silver-coloured,  hard  and  brittle  ;  very  eafily  fofed. 
^Mercury.    Soft  like  a  pafte  called  an  amalgamuni.    By  folution;  it  being  in  this  cafe  called  amalgamation  ; 

and  the  fame  is  to  be  anderftood  of  the  folution  of  any  other  metal  in  quickftlver. 
"Zinc.    A  bright  and  whitifli  compound,  admitting  of  a  fine  poliih,  and  not  fubject  to  tarnift  i  for  which  quali- 
ties it  has  been  propofed  as  proper  for  analyfmg  fpecula  for  tclcfcopcs. 
Arsenic.    Brittle;  and  the  gold  is  thus  rendered  a  little  volatile. 
SEMIMETALS. ^(Antimony.   A  fine  powder  for  flaming  glafsof  a  rcdcolour.   By  calcination. 
Bismuth*.    A  brittle  whitifli  regulus  j  volatile  in  the  fire. 

I'  Cobalt. 
Nickel.   White  and  brittle. 

S  I L  V  E  R  may  be  coiubimd  with  the  following  Subjfances,  viz. 
ACIDS  :  Vitriolic*,  Nitrons*,  Muriatic*,  Vegetable*,  and  Acid  of  Ants*,  as  above. 
ALKALIES  :  Fixed*  and  Volatile*,  as  above. 

CRYSTALLINE  EARTHS  and  other  vitreous  matters.   A  fine  yellow  opake  glafs.    The  fineft  yellow  paint  for  porcelaih  is 
procured  from  glafs  mixed  with  filver. 
"Gold,  as  above. 

Platina.    Pretty  pure  and  malleable.   Difficult  of  fufion  s  and  in  part  feparatcs  when  cold. 
Lead.    Very  brittle. 

Ti  n.    Extremely  brittle,  as  much  fo  as  glafs. 

CorPER.    Harder  than  filver  alone.    Ufed  in  fmall  proportions  as  alloy  in  coins. 
Iron.    A  hard  whitiQi  compound. 

Mercury*.    By  amalgamation  with  filver-leaf,  or  calx  of  filver  precipitated  by  copper,  but  not  by  falts; 


METALS. 


METALS. 


This  is  ufed  for  filvcrizL 


n  oth 


the  fame  way  as  the  amalgamum  of  gold. 


("Zinc.    Hard,  fomcwhat  malleable,  and  of  a  white  colour. 

j  Antimony.  A  brittle  mafs. 
SEMIMETALS.^  Bismuth.    A  white  femi-malleable  body. 

|  Arsenic.    Brittle  ;  the  filver  being  rendered  in  part  volatile; 

^Cobalt. 
SULPHUR,  as  above. 

L  E  At>  may  be  combined  with  the  following  SubJfauciT,  Vtfc. 
ACIDS  t  Vitriolie,  Nitrous,  Muriatic,  Vegetable,  of  Urine,  of  Ants,  as  above. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 
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CRYSTALLINE  EARTHS.   A  thin  glafs. 

Gold  and  Silver,  as  above. 

Platina.    Of  a  leafy  or  fibrous  texture,  and  purplifli  or  blue  colour  when  expofed  to  the  air.   If  a  large 

proportion  of  platina  is  ufed,  h  feparatesiu  the  cold. 
Tin.    A  little  harder  than  either  of  the  metals,  and  cafily  fufed  :  hence  it  is  ufed  as  a  folder  for  lead  ;  and  it 
forms  the  principal  ingredients  of  pewter.    If  the  fire  is  long  continued,  the  tin  floats  on  the  furface. 
METALS.        A  Copper*.    Brittle  and  granulated,  like  tempered  iron  or  fteel  when  broke.    By  throwing  pieces  of  copper  into 
melted  lead.    The  union  here  is  very  flight. 
Iron*.    An  opaque  brownilh  glafs.    By  a  great  degree  of  heat  if  the  iron  has  been  previoufly  reduced  to  the 

iUte  of  a  calx ;  but  never  in  its  metallic  ftate. 
Me  r  c  u  r  v  * .    By  amalgamation, 
united  with  the  mercury. 

fZiNC.    Hard  and  brittle.  'By  pouring  zinc  on  melted  lead.    If  the  zinc  is  firft  melted,  and  the  jead  injected 
upon  it,  it  then  deflagrates. 
Antimony*. 


I. 


Effected  only  in  a  melting  bear,  unlefs  fomc  bifmuthihas  been  prcvioufly 
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Bismuth.   A  grey-coloured  feroi-malleablc  body,  cafily  fofed  ;  and  thence  ufed  as  a  folder  for  lead  or  tin. 

A  grey-coloured  brittle  maf 
Arsenic.  ^  A  hyacinth-coloured  glafs. 


cafily  fufed,  and  extremely  volatile. 

By  fufion  in  a  confidcrable  heat.    This  glafs  is  cafily  fafed }  and  is 


a  much  more  powerful  flux  tban  pure  glafs  of  lead. 
Cobalt.   The  nature  of  this  compound  is  not  known. 
^Nickel.   A  brittle  metallic  body. 
OILS :  Expreflcd*  and  Eflcntial,  as  above. 
SULPHUR,  as  above. 

TIN  may  be  combined with  the  following  Sub  fiances,  viz. 
ACIDS:  Vitriolic*,  Nitrous*  Muriatic,  Vegetable*,  of  Urine,  as  above. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 

CRYSTALLINE  EARTHS  or  other  vitreous  matters.   An  opaque  white  vitreous  mafs,  which  forms  the  bafis  of  white  enamels. 
pHoLD,  Silver,  and  Lead,  as  above. 
I  Platira.    A  coarfe  hard  metal  which  iarnifae»in  the  air. 
Copper.   A  brittle  mafs.   When  the  copper  is  in  fmall  proportions,  it  is  firmer  and  harder  than  pure  tin. 

This,  in  right  proportions  with  a  little  zinc,  forms  bell-mcta). 
Iron.    A  white  brittle  compound.    By  heating  filings  of  iron  red-hot,  and  pouring  melted  tin  upon  them. 

A  metal  refembling  the  (inert  filvcr  is  made  of  iron,  tin,  and  a  certain  proportion  of  arft-nie. 
JMercuay.    This  amalganium  forms  foils  for  mirrors  ;  and  forms  the  yellow  pigment  called  aurum  mofaicum. 

By  being  fublimed  with  fulphur  and  fal  ammoniac. 
fZiNC    Hard  and  brittle.    When  the  zinc  is  in  fmall  proportions,  it  forms  a  very  fine  kind  of  pewter. 
I  Antimony*    Regnlus  veneris.    By  elective  attraction  from  copper  and  crude  antimony 
Bismuth.   Bright,  hard,  and  fonorous,  when  a  fmall.proportion  of  bifmuth  is  ufed.   This  is  very  cafily  fufed 
and  employed  as  a  folder.  ' 
Arsenic.   A  fubftance  in  external  appearance  refembling  zinc. 
By  fufion. 

A  brittle  metallic  mafs. 
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Cobalt. 
lNickel. 
as  above. 


ALKALIES 


METALS. 


SULPHUR,  as  above. 

COPPER  may  be  combined  with  the  following  Subflances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  of  Urine,  of  Amber,  of  Ants,  as  above. 
Fixed,  and  Volatile,  as  above. 

TGold,  Silver,  Lead*,  and  Tin,  as  above. 

j  Plat  i  n  a.   A  white  and  hard  compound,  which  does  not  tarniih  fo  foon  as  pure  copper,  and  admits  of  a  fine 
J  polifh. 

J  Iron.   Harder  and  paler  than  copper.   EaGly  fufed. 

^Mercury*.   A  curious  amalgam.   Soft  at  firft,  but  afterwards  bnttle.  By  tritnrating  mercory  with  verdicris 
common  fait,  vinegar,  and  water.  ' 
CBrafs.    Commonly  made  by  cementation  with  calamine.  The  larger  the  proportion  of  zinc,  the 
j        paler,  harder,  and  more  brittle  is  the  brafs. 
.  <  Prince's  metal,  pinchbeck,  and.  other  metals  refembling  gold.    By  employing  zinc  in  fubftance  in  fmall 
proportions.   The  bell  pinchbeck  about  i-Ath  of  zinc. 
\Spelttr.   A  native  fubftance,  found  in  Cornwall,  confining  of  zinc  and  copper,  and  ufed  as  a  folder. 
Antimony.   By  fufion. 

Bismdth.   A  palifti  brittle  mafs.    Somewhat  refembling  filver. 

Arsenic.    White  copper.  ^  By  pouring  arfenk,  fufed  with  nitre,  upon  copper  in  ftifioo.  If  too  large  a  protJcr- 

tion  of  arfenic  is  ufed,  it  makes  tbc  compound  black  and  apt  to  tarniih. 
Cobalt.   White  and  brittle. 

JNickel.  White  and  brittle,  and  apt  to  ttrnifo.  ■ 
OILS  :  Eflenttal,  as  above.  v 
SULPHUJL,  as  above.        .  % 
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IRON  may  be  combined  -with  th*  fallowing  Subflancej,  viz. 
ACIDS  :  Vitriolic,  Nitroils,  Muriatic,  Vegetable,  of  Urine,  of  Amber,  of  Ants,  as  above. 
ALKALIES  :  Fixed*,  and  Volatile,  as  above. 

VITRESCENT  EARTHS.   A  tranfparent  giafs.    In  general  blackilh  ;  but  fometitnes  yellow,  green,  or  blue.   The  colour  is 
influenced  by  the  degree  of  heat  as  well  as  nature  of  the  ingrcdienis. 
f  Gold,  Silver*,  Lead*,  Tin,  and  Copper,  as  above. 

(  Platan  a.    With  call  iron  it  forms  a  compound  remarkably  hard,  fomewhat  duftile,  and  fnfccptible  of  a  fin© 
polUh. 

fZiNC.    A  white  fubrtance  refembling  diver. 

I  Amtxmo  NT.   The  magnetic  quality  of  the  iron  it  totally  deftroyed  in  this  compound. 

I  BtSHOTR.    Id  a  ftrong  hear,  this  cmineth  flames. 
SEMIMETALS.  <<\  Arsenic.    A  whitift,  hard,  and  brittle  compound.   By  fating  with  foap  or  tartar.   A  metal  refembling  fine 
fteel  is  made  by  fufnig  cafl  iron  with  a  little  arfenic  and  g!a&. 

I  Cobalt.   A  compound  remarkably  ductile.   By  fufion  in  a  moderate  heat. 

^Nickel.   A  brittle  mafs. 
SULPHUR,  as  above. 

MERCURY  may  be  combined  with  the  following  Sub/lances,  viz. 
ACIDS:  Vitriolic,  Nitrious,  Muriatic,  Vegetable*,  of  Urine,  as  above. 
ALKALI :  Fixed*,  as  above. 

_AT  s  (Gold,  Silver*,  Lead*,  Tin,  and  Copper,  as  above. 

MhlALX  IPiatina.    The  compound  rcfulting  from  this  mixture  is  not  known. 

("Zinc.    An  amalgam.    Soft  or  hard,  according  to  the  proportions  employed. 

I  Antimony.    By  melting  the  regulus,  and  pouring  it  upon  boiling  mercury.    By  frequently  diftilling  from 
SEMIMETALS.  -I        this  amalgam,  the  mercury  is  rendered  much  more  pure,  and  then  is  called  animated  rnenury, 

}  Bismuth.    A  filverizing  for  iron.   By  putting  this  amalgam  upon  iron,  and  evaporating  the  mercory.  It  has 
much  the  appearance  of  filver. 

^Cobalt.    By  mixing  firft  with  nickel,  and  then  adding  mercury. 
SULPHUR,  as  above. 

ZINC  may  be  combined  with  the  following  Subftances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  of  Urine,  of  Amber,  of  Ants,  as  above. 
Gold,  Silver,  Lead,  Tin,  Copper,  and  Iron,  as  above. 
Platima    A  hard  fubftance. 
Mercury,  as  above. 

Antimony.    This  mixture  is  applied  to  no  particular  ufe. 
A&sbhic.  A  black  and  friable  mats. 

Cobalt.   The  particular  nature  and  properties  of  this  mixt  is  not  known. 
OIL  t  Exprefled*7as  above. 
SULPHUR*,  as  above. 

A  NT  I  M  0  N  T  may  be  combined  with  the  following  Subfiancei,  viz. 
ACIDS  :  Vitriolic*,  Nitrons,  Vegetable*,  and  Urinous.    With  the  phenomena,  and  by  the  means  above  defcribed. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 

VITREOUS  EARTHS.    A  thin  penetrating  glafs  ;  which  is  a  powerful  flux  of  metals. 

Gold,  Silver,  Lead,  Tin*,  Copper,  and  Iron,  as  above. 
'Ptatina.  Ahardmafs. 
Mercury,  and  Zinc,  as  above. 
Bismuth.    A  mafs  refembling  regulus  of  Antimony. 
Arsenic.   The  nature  and  qualities  of  this  mixt  are  not  known. 
I  Cobalt.  Nature  unknown. 
Nicksl.  Diue% 
SULPHUR,  as  above. 

B  I S  MUT  H  may  be  combined  with  the  following  Subjiances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vrgetablc,  and  Urinous  ;  with  the  phenomena,  trc.  above  defcrrbed. 
ALKALIES  :  Fixed*,  and  Volatile*,  as  above. 

VITREOUS  MATTERS.    A  yellow  glafs.   The  ore  of  Bifmuth  affords  with  thefc  a  blue  glafs;  but  this  is, probably  owing  to 
fome  nvixiure  of  Cobalt  with  it. 

Gold,  Silver,  Lead,  Tin,  Copper,  and  Iron,  as  above. 
Platin  a.    This  mixture  changes  its  colour  much  on  being  expofed  to  the  air. 
Mercury,  as  above. 
Antimony,  as  above. 
Arsenic.    Nature  not  known 

I  Cobalt*.   By  mixing  firA  with  with  nickel  or  regnlus  ef  antimony,  and  then  adding  cobalt  ;  but  it  cannot  b« 
united  by  itfclf. 
Nickel.   This  mixt  is  not  known. 
SULPHUR,  as  above. 

ARSENIC  may  be  combined  with  the  following  Subflancet,  viz. 
ACIDS :  Vitriolic,  Muriatic*,  Vegetable*,  ami  Urinous  }  with  the  phenomena,  ire.  abovemcmUme*. 

ALKALIES. 


METALS. 


SEMIMETALS. 


METALS. 


SEMIMETALS. 


METALS. 


SEMIMETALS. 
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ALKALIES  :  Fixed,  and  Volatile  ;  with  the  phenomena,  and  by  the  means  mentioned  above. 

VITREOUS  MATTERS.    A  glafs  which  greatly  promotes  the  fufion  of  other  fubftances.  'The  arfenic  moft  firft  be  prepaid  by 

diflblving  and  precipitating  from  alkalies. 
METALS  \  Gold,  Silver,  Lead,  Tin,  Copper,  and  Iron,  as  above. 

(-Pj.ATtUA. 

C  Zinc,  Antimony,  and  Bifmuth,  as  above. 
SEMIMETALS.    2  Cobalt. 

f  Nickbl.    The  phenomena  attending  thefe  mixtures  have  not  been  as  yet  particularly  obferved. 
SULPHUR,  as  above. 

PL  AT  IN  A  may  be  combined -with  the  jollowing  Subftancti,  viz. 
ACIDS  :  Muriatic*;  with  the  phenomena,  ire.  mentioned  above. 
ALKALI  r  Volatile,  as  above. 

METALS  t  Gold,  Silver,  Mercury,  Tin,  Copper,  and  Iron,  as  above. 

r  Zinc,  Bifmuth,  and  Arfenic,  as  above. 
SEMIMETALS.  <  Cobalt. 

£  Nickel.    The  phenomena  attending  thefe  mixtures  not  yet  obferved. 

COBALT  may  be  combined  with  the  following  Subftances,  viz. 
ACIDS:  Vitriolic,  Nitrous,  Muriatic,  and  Urinous ;  with  the  phenomena,  be.  as  above  defcribed. 
ALKALI :  Volatile,  aa  above, 

f  Saffrt.    By  mixing  calcined  cobalt  with  calx  of  flint,  and  moUleniog  them  with  water,  and 
EARTHS.       Calx  of  Flint.  <  prefling  them  clofe  in  wooden  tabs. 

C  Smalt.    By  vitrifying  thefe  with  the  addition  of  a  little  potalh. 
METALS  :  Gold,  Silver,  Platina,  Mercury*,  Lead,  Tin,  Copper,  and  Iron,  as  above. 

SEMIMETAl  S  f  Zinc,  Antimony,  Bifmuth*,  and  Arfenic,  as  above. 

\  Nickel.    The  propertiesof  this  compound  not  known. 

NICKEL  may  be  combined  with  the  following  Subftances,  viz. 
AClDS:  Nitrorts,  and  Muriatic  ;  with  the  phenomena,  ire.  as  mentioned  above. 
ALKALI :  Volatile,  as  above. 

METALS  :  Gold,  Platina,  Lead,  Tin,  Copper,  and  Iron,  as  above. 
SEMIMETALS  :  Antimony,  Bifmutb,  Arfenic,  and  Cobalt,  as  absve. 
SULPHUR,  as  above. 

A  8  SO  R  B  E  NT  EARTHS  may  be  combined  With  the  following  Subftances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  and  Vegetable  }  with  the  phenomena,  and  by  the  alMances  aboyementioned. 
ALKALIES:  Fixed  as  above.  , 

<"  CrystalinI-.    By  this  mixture  they  are  both  mnch  eafier  melted  into  glafs  than  by  ihemfclvcs,  but  not  with* 
EARTHS.         <        out  the  addition  of  fome  alkali. 

(_  Argillaceous.    This  mixture  eafily  rnns  into  a  glafs  without  any  addition. 
WATER*  Lime-water.    By  folution.    It  is  (bmetimes  found  flowing  out  of  the  earth  in  fprings  ;  and  as  it  always  quits  the 

water  when  expofed  to  the  air,  it  is  there  depofed  on  the  banks  of  the  ft  reams,  forming  the  ftony  inemftati- 
ons  called  petrifications  i  And  filtering  through  the  pores  of  the  earth,  and  dropping  through  the  roofs  of 
fubierrancous  caves,  it  forms  the  curious  incruftations  found  hanging  from  the  roof  of  fuch  plates  ;  fome* 
times  adorning  forms  ftupenduoufly  magnificent. 
AIR.  FixT.    Lime'JIone.     It  is  from  the  quality  that  quick-lime  has  of  abforbing  its  air,  again  with  it  refuming 

its  ftony  confidence,  that  It  is  fitted  for  a  cement  in  building  ;  and  the  great  hardnefs  of  the 
cements  in  old  buildings  is  owing  to  the  air  being  more  perfectly  united  with  thefe  than  in  newet 
works. 

CRYSTALLINE  or  FIT  RES  CENT  EARTHS  may  be  combined  mith  the  following  Subftances,  viz. 
ACIDS:  Vitrioliij*,  and  Nitrous* ;  with  the  phenomena,  &c.  as  abovementioned. 
ALKALI :  Fixed)  as  above. 
ABSORBENT  EARTHS  :  as  above. 

ARGILLACEOUS  EARTHS.    A  roaft  running  into  glafs  in  a  moderate  heat. 
METALS  :  Lead,  Tin,  Copper,  and  tron,  as  above. 

WATER.  Although  this  is  not  foluble  in  water  by  any  operation  that  we  are  acq«ainted  with  ;  yer,  from  its  cryflaUine  form,  it 
is  probable  that  it  has  been  once  fufpended  t  and  certainly  it  is  fo  at  this  day  in  tbofe  petiifying  fprings  whofe  incruflations'arc 
of  the  cryftalline  fort. 

SEMIMETALS  :  Antimony,  Bifmuili,  Arfenic,  and  Cobalt,  as  above. 

ARGILLACEOUS  EARTH  may  be  combined  with  Abforbcnt  and  Cryftalline  Earths,  as  abov«.  Willi  Water  it  only  unites  into  a 
parte  of  a  mechanical  natnre'.  INDEX; 
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Absolute   heat,  defined,  n°  37. 

Difference  of  the  abfolute  heat  of 

different  fluid*,  46. 
Aiferptioa  of  htat  the  univcrfal  caufe 

«£  fluidity,  119.     Vapour  formed 

by  the  abforption  of  latent  heat, 

1*0. 

Aittnfim  of  Homberg's  pyrophorus 
explained,  1418. 

Attttvt  add,  hs  fpecific  gravity,  400. 
This  acid  and  its  combinations  par- 
ticularly treated  of,  867.  Procu- 
red by  a  particular  kind  of  fermen- 
tation, ib.  Of  its  combination  with 
alkalies,  868.  With  earths,  871 
tt yiy.  With  metallic  fubltanccs,  ib. 
Whether  tin  be  foluble  in  it,  879. 
Of  in  concentration,  881.  May  be 
cryfiallized  in  form  of  a  fait,  88* . 
May  be  reduced  into  an  aerial 
form,  883.  Its  combination  with 
inflammable  bodies,  884-  Produ- 
ces a  greater  quantity  of  ether  than 
the  vitriolic  acid,  ib.  Acid  of 
milk  feems  to  be  of  the  acetous 
kind,  978.  Whey  may  be  con- 
verted into  an  acetous  acid,  979. 
May  be  almoft  entirely  deftroyed 
by  fire,  1001.  Requifltes  for 
bringing  it  nearer  to  the  ftate  of 
tartar,  tooa.  Weftrumb's  unfuc- 
cefsful  attempt  to  do  fo,  1003.  Dr 
Crell'*  opinion  of  the  portability  of 
this  tranfmutaclon,  1 004.  Method 
recommended  by  him  for  trying 
the  experiment,  tooy.  His  expe- 
riments proving  that  all  the  vege- 
table acids  may  be  reduced  to  the 
acetous,  1.006,  55"  fn.  Manga- 
nefe  foluble  with  difficulty  in  it, 
1369.  Procurable  from  the  refi- 
duum  of  vitriolic  ether,  3d  721  • 
Seft  prepared  from  fugar  of  lead 
and  oil  of  vitriol,  881.  Mr  Dolfufs's 
method  of  making  the  acetous 
ether  readily,  884.  How  to  pre- 
pare it  from  vinegar  of  wood,  ib. 
The  acetous  acid  has  an  affinity 
with  that  of  ants,  1504.  How  to 
cryftallize  its  combination  with  the 
volatile  alkali,  SJlft. ;  Particular 
description  of  the  faks  formed  by 
combining  it  with  calcareous  earth, 
I5l6.  With  mugnefia,  I517.  ht 
phenomena  with  line,  13  18  With 
urfenic,  fjlcs  Supposed  to  be  an 
antidote  againft  *h»t  poifon,  t  3  in. 
Produce*  a  carious  phofphoiic  11. 
•quor  with  it,  id  957,  I3«I.  Us 
effects  on  filver,  1513.  Gold, 
I524.  Inflammable  fubftonces, 
1515.  Diffolves  gums,  guni-refins, 
the  fleih  and  bones  of  animals,  &c. 
•ib.  Various  methods  of  concen- 
trating it,  ija6.  Of  it*  cry  rial  U- 
*atio»,  1527.  Difference  between 
common  acetous  acid  and  radical 
vinegar,  1548.  Mr  Heir's  opi- 
nion concerning  them,  1509.  How 
Co  obtain  it  from  torra  foliata  tar- 
tari,  ib. 

Aihurd't  method  of  making  crucibles 
from  the  calx  of  platina,  387. 


lding  tt 

lution  of  a  metal  in  one,  ISO.  The 
nitrous  moft  violent  in  its  opera- 
tion, 181.  Vitriolic  acid  next  to 
it,  181.  The  marine  acid  much 
weaker  than  either,  except  when 
depblogifticated,  t8j.  The  Other 
acids  ftill  weaker,  184.  Why  the 
nitrous  acid  precipitates  a  folutiou 
of  tin  or  antimony,  ICO.  Pure 
vitriolic  acid  cannot  be  reduced  in- 
to an  aerial  ftate  but  by  combi- 
nation with  phlogifton,  202  The 
nitrous  acid  Hill  more  remark- 
ably changed  by  fuch  a  combina- 
tion, 203.  The  marine  acid  ca» 
pable  of  affuming  an  aerial  Mate 
by  reafou  of  the  phlogifton  it  na- 
turally contains,  205.  Table  of 
the  quantity  of  acid  taken  up  by 
various  bafes,  1A8.  The  vitriolic 
acid  contains  more  fire  than  the 
nitrous  or  marine,  ft?8.  On  the 
expulfioB  of  the  nitrous  by  the  di- 
luted vitriolic  acid,  a8o.  By  the 
fame  concentrated,  »8l.  By  » 
fmall  quantity  of  dilute  vitriolic 
acid.  I'iz.  Of,  the  cipuluor.  of 
the  marine  acid  by  the  concentra- 
ted vitriolic,  283.  On  the  decom- 
pofition  of  vitriolated  tartar  by  ni- 
trous acid,  »8 3 .  This  fait  cannot 
be  decompofed  by  dilute  nitrous 
acid,  187.  Of  its  decompolition 
by  marine  acid,  a88.  Requifltes 
for  the  fuccefs  of  the  experiment, 
389.  Why  the  marine  acid  can- 
not decompofe  vitriolated  tartar 
previously  diffolved  in  water,  190. 
The  decompofitions  of  vitriolic 
ammoniac  and  Glauber's  fait  by 
this  acid  never  complete,  191.  Ni- 
trous falts  decompofed  hy  it,  19a. 
Marine  falts  decompofed  by  the 
nitrous  acid,  293.  Selenite  can- 
not be  decompofed  by  marine  acid, 
.  and  why,  294.  Why  the  vitriolic 
acid  relumes,  on  evaporation,  the 
bafis  it  had  left,  295.  An  excels 
of  acid  requifite  to  make  metals 
foluble  in  water,  *J7.  Nitrous 
acid  attra&s  filvcr  more  than  fixed 
alkali,  301.  Solution  of  k»d  iu 
nitrous  acid  decompofed  by  falu 
containing  the  marine  acid,  312. 
Vitriol  of  mercury  decompofed  by 
marine  ac'd,  313.  Precipitation 
of  COtr  olive  fubliraat*  by  COU- 
ccntrated  vitriolic  acid  explained, 
315.  Of  the  excels  of  acid  in 
the  solution  proper  for  ma- 
king experiments  on  metallic  pre- 
cipitate), a"<3  tiac 
the  only  metals  diffolved  by  vitrio- 
lic acid,  337.  Nitrou6  acid  dif- 
folves all  metals,  though  it  hat 
lefs  affinity  with  them  than  the 
vitriolic  or  marine,  338.  Why 
it  cannot  diffiilve  them  when  very 
concentrated,  339.  In  what  cafes 
mariue  acid  con  -diffolve  metals, 
and  when  it  cannot,  340.   A  triple 

fall  formed  by  marine  acid,  iron, 


and  rcgulus  of  antimony,  366.  A- 
notber  by  the  fame  acid,  regulus 
of   antimony,  and  copper,  367. 
Bifmuth  precipitates  arfenic  from 
the  nitrous  acid,  369.  Copper  preci- 
pitate* it  from  the  marine  acid,  3  70. 
Method  of  finding  the  quantity  of 
pure  acid  contained  in  fpirit  of  fait, 
if 6.    In  other  acid  liquors,  378. 
Quantities  of  acid,  water,  and  alka- 
li, in  digeftive  fait,  379.    Mr  Kir- 
wan's  method  of  faturating  an  aod 
exactly  with  an  alkali,  381.  Quan- 
tity of  mild  and  cauftic  vegetable 
alkali  faturaced  by  a  given  quanti- 
ty of  marine  acid,  382.     Pure  ni- 
trous acid  cannot  be  made  to  af- 
fume  an  aerial  ftate,  383.  How 
to  determine  the  quantity  of  pure 
acid  in  fpirit  of  nitre,  384.  Pro- 
portion of  acid  in  fpirit  of  nitre  to 
that  in  fpirit  of  fait,  385.    To  find 
the  fpecific  gravity  of  the  pure  ni- 
trons acid,  386.    To  determine 
its  mathematical  fpecific  gravity, 
388.    Of  the  quantity  of  real  acid 
conuincd  in  it,  389.   Quantity  of 
acid,  water,  and  alkali,  in  nitre, 
391.    Experiments  on  the  fpecific 
gravity,  &c.  of  vitriolic  acid,  393. 
Dilution  of  the  concentrated  acid 
neeeffary  for  thefe  experiments, 
396.     How  to  find  the  fpecific 
gravity  of  pure  vitriolic  acid,  397. 
Quantity  of  acid,  water,  and  alka- 
li,  in  vitriolated  tartar  determined, 
398.    Specific  gravity  of  the  ace- 
tous acid,  400.   Why  the  precipi- 
tates of  alum  and  mercury  contain 
a  part  of  the  acid,  408.    How  to 
determine    the  quantity  of  pure 
acid  in  any  fubitaoce,  410.  Exact 
computation   of   the   quantity  of 
pure  acid  taken  up  by  mild  vege- 
table alkali,  418.    Of  the  quanti- 
ties of  ac id  and  water  in  fpirit  of 

nitre,  4-6  Quantity  of  pare  acid 
taken  up  by  various  fubftances, 
418.  Quantity  of  vitriolic  acid 
neeeffary  to  faturate  mineral  alka- 
li, 430.  Of  the  fame  alkali  la- 
tu.-ated  by  dephlogifticated  nitrous 
acid,  43a.  By  marine  acid, 
433.  Quantity  of  marine  acid 
fatursted  by  calcareous  earth,  438. 
Alum  alway*  contains  an  excefc 
of  acid,  448 .  Proportion  of 
the  pare  earth  of  alum  taken  tip 
by  nitrous  acid,  449.  By  marine 
acid,  450.  Quantity  of  iron  taken 
upby  the  v.tiiolic  acid,  43-3.  Why 
vitriolic  air  is  produced  by  diffol- 
ving  iron  ia  concentrated  vitriolic 
aeid,  435.  Of  the  solution  of  the 
calces  of  iron,  in  vitriolic  acid,  436. 
Proportion  of  iron  diffolved  by  the 
nitrous  acid,  438.  Vitriolic  acid 
ac-U  on  iron  in  a  much  more  di- 
lute flatc  than  the  nitious,  461. 
Proportion  of  this  metal  taktn  up 
by  the  marine  acid,  462.  Calces  of 
iron  precipitated  of  a  reddifh  colour 
from  the  marine  acid,  463.  Of  the 


quantity  of  copper  diffolved  in  the 
vitriolic  acid,  464.  Inflammable 
and  vitriolic  are  obtained  by  diffol- 
ving  copper  in  this  acid,  463.  Why 
the  dilute  vitriolic  acid  will  not 
act  upon  copper,  36ft.  Quantity 
of  copper  diffolved  in  nitrous  acid, 
468.  In  mariue  acid,  469.  Ef- 
fect of  the  vitriolic  acid  on  tin, 
470-  Of  the  nitrous  acid,  of  the 
marine  acid,  of  the  vitriolic  acid, 
on  lead,  474.  Of  the  nitrous  acid, 
473-  Scarce  foluble  in  dilute  vi- 
triolic acid,  476.  Effe<2s  of  the 
marine  acid  upon  lead,  477.  Of 
the  vitriolic  acid  on  filver,  478. 
Of  nitrous  acid  on  the  fame,  479. 
Of  the  diffolution  of  filver  in  the 
marine  acid,  480.  The  nitrous  acid 
cannot,  according  to  Mr  Kirwan, 
diflolve  gold,  484.  Effects  of  the 
vitriolic  acid  on  mercury  483. 
Of  the  nitrous  acid,  486.    Of  the 

marine  acid,  ad  486.  Of  the  vi- 
triolic acid  on  zinc,  487.  Of  ni- 
trous acid  npoD  it,  488.  Left  of 
this  i'emimetal  diffolved  by  con- 
centrated than  hy  dilate  nitrous 
acid,  489.  Effecb  of  the  marine 
acid  on  zim  ,  490.  Vitriolic  acid 
can  fcarce  diflolve  bifmuth,  491. 
Nitrous  acid  diffolves  it  readily, 
492.  Marine  acid  fcarce  acts  up- 
on it,  393.  Effcds  of  vitriolic  a- 
cid  on  nickel,  ad  493.  Of  nitron* 
acid,  494.  Of  marine  acid,  493. 
Of  the.  vitriolic  arid  on  cobalt, 
490.  Of  nitrous  acid,  497.  Of 
the  marine  acid,  498  Of  vitrio- 
lic add  on  reguittt  of  antimony, 
499.  Of  nitrous  acid,  3 00.  Of 
the  marine  acid,  301.  Of  vitrio- 
lic acid  on  regulus  of  arfmir,  302. 
Of  nitrous  acid,  503.  Of  marine 
acid,  304-  Quintiry  of  phlogifton 
contained  in  it,  309.  Why  the 
marine  acid  aft*  fo  weakly, 
3 jo.  How  to  dirtil  aeid  fpirits, 
Euting  prof-er  for  theru, 
J  7 7 .  Of  the  vitriolic  acid  and  its 
combinations,  61  a,  tt  jfS».  Sccf?- 
trhlk,  Miftakc  of  Mr  Morvciu 
concerning  the  excefs  cf  acid  con- 
tained in  alum  detected  by  Mr 
Kirwan,  64a.  This  excefs  neeef- 
fary to  render  alum  foluble  in  wa- 
ter, 643.  Too  great  en  excel* 
prevent*  the  cryftdtizirion  of  the 
£iit,6Hi.  This  excefs  left  reme- 
died by  the  addition  of  pure  clay* 
to  the  liquor, t8i,<r/fy.  Thefu- 
perfiuous  acid  might  be  advanu- 
geouily  diftilled,  68}.  tyitroui  fi- 
eld aud  its  combinations,  yaa,  tt Jiy- 
See  NUrm.  Experiment  OU  the 
tranfmutation  of  vitriolic  into  ni- 
trous acid,  731.  IficoBclufive,  722. 
Marine  acid  and  its  combinations, 
78a,  *  fif.  This  acid  may  be  de- 
phlogifticated  by  fpint  of  nitre  or 
niangstnefe,  790.  Mr  Scheelc's 
method  of  doing  it  by  means  of 
nianganefe,  791.  Properties  of 
Uephlogifticatei 
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dcphlogiflicatcd  marine  add,  791. 
A  miftake  of  Stahl  concerning  it* 
converfion  into  nitrous  acid  ac- 
counted for,  793.  Sec  Marine.  Fluor 
acid  difcovered  by  Mr  Margraaf, 
&c.  826,  et  feq.  Marine  arid  pro- 
Ted  to  be  different  from  that  of 
fluor,  835.  And  likewife  the  vi- 
triolic, 836.  See  Fiuer.  Of  the  a- 
cid  of  borax  and  its  combination?, 
*5S— S6d.  See  forax  and  Sal  Se- 
daiivm.  Of  the  acetous  acid  and 
its  combinations,  867 — 884.  See 
Acetous.  Of  the  add  of  tartar, 
885—895.  See  Tarter.  Of  the  a- 
cid  of  fugar,  896—903.  See  Sugar 
and  Sauharmt.  Of  the  phofpho- 
rie  acid,  904 — 907.  See  PlnfrbetU. 
Of  the  acid  of  ants,  2d  907,  908. 
See  AkSs.  Of  the  acid  of  amber, 
909— 9It.  ■  Purified  by  marine 
-  «id,  911.  Bffcdts  of  fpirit  of  nitre 
•on  it,  91*.  Of  oil  of  vitriol,  913. 
Of  the  acid  of  arfenic,  916,**  /Vj. 
Nitrous  acid  decompofes  arfenic, 
918.  As  does  alfo  dephlogifticatcd 
marine  acid,  919.  See  Arfinit.  Of 
the  acid  of  molybdatna,  958.  tt  fiy. 
Effect*  of  the  arfenical  acid  on 
rnolybdxna,  959.  Nitrous  acid 
ads  violently  upon  it,  960.  See 
JWoJyULrna.  Of  the  acid  of  lapis 
ponderofus,  tungften  or  •wolfram, 
■967,  ttjf.  See  'TuKgJSt*.  Differ- 
ence between  the  acids  of  niolyb- 
djena  and  tungften,  971.  Why 
Bergman  fuppofed  both  thefc  to 
he  metallic  earths,  971, 973.  Of 
the  acid  of  milk.  974, f<i-  Con- 
tain* the  acids  of  tartar  and  fea- 
talt,  975.  Oi  the  acid  of  fugar  of 
milk,  980,  981.  Sec  MiU  Of  the 
acid  of  human  calculus,  98a.  See 
CtUulus.  Of  the  acid  of  benroin, 
984,  tt  fy.  Sec  FUwn  and  Bem- 
«jwr.  Whether  the  acid  of  fugar 
or  of  tartar  is  the  bafis  of  the  ano- 
malous vegetable  acids,  996.  Dr 
Crell's  method  of  cryftallixing  the 
acid  of  lemons,  997.  The  cry  ft  »l- 
lized  fait  cannot  be  converted  into 
acid  of  fugar,  999  Product  of  the 
acid  of  tartar  by  dry  diftillation, 
rOOO-  Acetous  acid  almoit  entirely 
dellruclible  by  fire,  1001.  Of  the 
transmutation  of  the  vegetable  a- 
cids  into  die  acetous  acid,  1002 — 
1015.  See  AittiHt.  Phenomena  rc- 
fulting  from  the  mixture  of  acid 
fpirits  with  one  another,  1040. 
Solution  of  falts  promoted  by  vi- 
triolic acid,  104$.  Terra  ponde- 
rofa ufuiilly  -found  in  a  luUe  of 
combination  with  this  acid,  IO49. 
Effects  of  marine  acid  on  aerated 
terra  ponderofa,  1053.  Sec  Terra 
1'ondcrtfa.  White  matter  contained 
in  the  vitriolic  acid  fhown  to  be 
gypfum,  1959.  Vitriolic  acidea- 
fily  difcovcxablc  by  folution  of  terra 
ponderofa,  v>$%.  Marmor  raccaW 
lieum  foluble  in  very  concentrated 
vitriolie  acid,  I063  Why  the  fluor 
acid  will  not  diffclvc  flint  dircdly, 
1073.  Why  the  Cliceous  earth  fomc- 
timcs  cannot  be  precipitated  by  an 
acid  without  the  afliftatice  of  heat, 
IO79.    JEaftn  oi  Rinu  prcripitatcd 


by  fltior  acid,  1080.  Neither  the 
nitrous  nor  marine  acid  qeceffary 
for  the  preparation  of  aurum  ful- 
minans,  1117.  Vitriolic  acid  par- 
tially diffolvea  arfenic,  1271.  Ma- 
rine acid  diffolves  it  totally,  1272. 
Phlojriiticatcd  alkali  precipitates 
arfenic  from  its  folution  in  marine 
acid,  and  from  that  only,  H73. 
Arfenic  decompofcd  by  dephlogi- 
ftieated  marine  acid,  1174.  Pheno- 
mena of  arfenic  with  nitrous  acid, 
li8o.  Butter  of  arfenic  can  force 
be  made  to  unite  with  marine  acid, 
1182.  Regulus  of  arfenic  convert- 
ed by  the  vitriolic  acid  into  white 
aifenic,  1292.  Phenomena  of  co- 
balt with  vitriolic  acid,  13CO.  With 
nitron*  odd,  tJOI.  With  marine 
acid,  1302  With  the  acid  of  borax, 
1303.  Effect*  of  the  nitrous  acid 
on  nickel,  1313.  Dephlogifticatcd 
marine  acid  the  only  folvent  of 
pktina,  1319-  Solution  of  that 
metal  in  an  aqua  rcgia  eompofed 
of  nitrous  acid  and  fpirit  of  fait, 
1323.  In  one  eompofed  of  marine 
acid  and  nitre,  1324.  Solution 
of  calx  of  platina  in  marine  acid 
lew  fall  a  cryflalline  powder  on  the 
addition  of  vegetable  alkali,  1325. 
But  not  that  in  the  nitrous  acid, 
1526.  Phenomena  of  matigancfc 
with  vitriolic  acid,  1360.  Phlogi- 
fticated vitriolie  acid  entirely  dif- 
folves it,  1361.  And  likewise  the 
phlogifticated  nitrous  acid,  1363. 
Effeas  of  it  on  marine  acid,  1 364. 
Kntirtly  diffolved  by  this  acid 
without  addition,  1365.  Fluor 
acid  can  fcarccly  difTolve  it,  1366. 
Or  phofphoric  acid,  1367.  AcM 
of  tartar  partly  difTotves  manga- 
nefe,  1368.  Acetous  acid  effects 
a  folution  with  difficulty,  1369. 
Acid  of  lemons  entirely  diffolves 
it,  1370.  As  does  alfo  water  im- 
pregnated with  aerial  arid,  1371. 
No  pure  acid  can  diffolve  manga- 
nefe  after  it  has  loft  its  phlogifion, 
Why  the  concentrated  vi- 
triolic acid  diffolves  it  without 
addition,  1378.  Why  the  volatile 
fulphureous  acid  diffolves  it,  1370. 
Effects  of  the  nitrous  acid  on  it 
explained,  1380.  Exiftence  of 
phlogifton  proved  in  the  marine 
acid,  13d.  Explanation  of  the 
effect*  0/  acid  of  tirtar  and  of  le- 
mons, 1382.  And  of  fluor  arid, 
1383.  Effcds  of  digefting  inan- 
ganefe  ami  volatile  alkali  with  ni- 
trous acid,  1393.  An  acid  fuppofed 
to  •ccafioll  the  tafte  of  efTcntial 
oils,  1420.  A  new  one  difcovercd 
by  MrHomberg,  2d  825.  See  Aside. 
See  alfo  Vitriol,.;  JVr/.oir/,  Marine, 
Acetous,  Tartar,  FUor,  &C 

one  of  the  principal  cluffes  of 
falts,  109,  Divided  into  mineral, 
vegetable,  and  animal,  ib.  Their 
different  a&ion  compared  with 
that  of  alkalies,  171.  Unite  with 
alkalies  into  neutral  falts,  fome- 
tinics  with,  and  fometimcs  with- 
out, effervtfeence,  171.  Change 
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red,  173.  Different  degrees  of  thcir 


attraction  to  alkalies,  174-  The 
vitriolic  ftrongctr  in  a  liquid  (late, 
ib.  Marine  acid  ftrongeft  in  a 
ftate  of  vapour,  ib.  The  fixed 
acids  ftrongefl  when  the  fubjecls 
arc  urged  with  a  violent  heat,  ib. 
Attraction  of  the  different  acids 
for  phlogiston,  17  c.  The  acids  are 
capable  of  forming  an  union  with 
metals  or  earths,  176.  Will  leave 
a  metal  to  unite  with  an  earth, 
476, 177.  And  an  earth  to  unite 
with  a  mild  volatile  alkali,  ib. 
Will  leave  a  volatile,  to  unite  with 
a  fixed  alkali,  ib.  Some  will  leave 
a  fixed  alkali  to  unite  with  phlo- 
gifion, 175,  t78.  Exceptions  to 
thefe  rules,  179.  Why  precipi- 
tates are  fometimcs  thrown  down 
by  them,  2*1.  Explanation  of  the 
deeompofitions  effected  by  acids  a- 
lone,  *66.  Quantities  of  the  dif- 
ferent acids  taken  up  by  various 
bafes,  268.  This  quantity  expref- 
Cvc  of  the  quantity  of  attraction 
they  have  for  each  of  thefe  bafes, 
269.  Vitriolic  falts  decompound- 
ed by  the  nitrous  and  marine  acids, 
275.  Acids  unite  with  alkalies  by 
giving  cut  fire,  and  quit  them  by  re- 
ceiving it,  *86.  The  attractive  pow- 
ers of  acids  to  metals  difficult  to  be 
determined,  296.  Proportions  of  the 
different  metallic  fubftanccs  taken 
up  by  the  different  acids,  198.  Me- 
tals have  a  greater  affinity  with  il- 
eitis than  alkalies,  299,  303.  Ex- 
planation of  the  table  of  the  affi- 
nities to  the  'different  metallic  fub- 
ftances,  316.  An  equal  quantity 
of  all  the  mineral  acids  taken  up 
by  vegetahle  fixed  alkali,  402. 
Quantity  of  this  alkali  requifite  to 
fattxMetbefeveral  acids,  403.  A* 
cids  can  never  totally  dephlogitti- 
cate  metallic  earths,  407.  Con- 
centrated acids  phlogifticated  by 
alkalies,  409.  Of  the  time  re- 
quired by  mixtures  of  the  mineral 
acids  with  water  to  attain  their  ut- 
moft  denfity,  422.  Of  the  altera- 
tions of  their  denftties  by  various 
degrees  of  heat,  423.  Acids  can- 
not diffolve  calcined  magncfia 
without  heat,  44s.  Phenome- 
na of  different  acid*  with  in- 
flammable fubftanccs,  <  1 8.  Me- 
tals foluble  in  acids,  j*o.  Calci- 
nation and  increafe  of  their  weight 
by  acids,  513.  How  to  diftil  the 
mineral  acids,  575.  Vitriolic,  phof- 
phoric, and  acetous,  acid*,  found 
in  the  refill  extracted  from  the  ro 
fuluum  of  vitriolic  ether,  ad  7**. 
Nitrous,  marine,  and  phofphoric 
acids,  capable  of  expelling  the  fiuor 
arid,  3d  850.  Acids  of  fal  ammo- 
niac and  nitre  expelled  by  fait  of 
amber,  910.  Of  the  anomalous  ve- 
getable acids,  and  the  refemblance 
which  vegetable  acids  in  general 
bear  to  one  another,  984,  tt  feq. 
How  the  anomalous  vegetable  a- 
cids  arc  divided,  993.  Of  the  ef- 
fential  acids,  994.  Empyreuma- 
tic  acids,  995.  Whether  the  acid 
of  fugai  or  of  tartar  be  the  balls  of 
the  vegetable  acids,  996.  Dr  CreH's 


proofs  that  all  the  vegetable  acids 
may  be  reduced  to  one,  which  is 
contained  in  the  purefx  fpirit  of 
wine,  1006.  Phenomena  attend- 
ing the  diffolution  of  vitriolic  falts 
in  nitrous  or  marine  acids  are  not 
neceffary  for  the  preparation  of  au- 
rum fulminans,  1117.  Copper  un- 
dergoes a  change  by  combination 
with  vegetable  acids,  iiji.  Co- 
louring matter  of  Pruflian  blue  ex- 
pelled by  acids,  and  then  taken  tip 
by  the  atmofpherc,  1177.  Pheno- 
mena of  arfenic  with  different  «- 
cid*,  1*75-  Manganefe  becomes  in- 
foluble  in  pure  acids,  by  loftng  it* 
phlogifion,  1375.  See  Acid,,  Vitri- 
»Uc,  Maritt,  PtgrttiU,  &c 

Acids  and  Alialies  :  inaccuracy  of  the 
common  tefts  for  trying  them, 
1549.  Mr  Watt's  experiments  on 
this  fubjeot,  ib.  His  method  of 
preparing  a  teft  from  cabbage  and 
other  plants,  1550,  tt  f'q.  Abfork 
air  during  their  formation,  1543. 

Adapters,  or  AUdtts,  defcribed,  579. 

jteraied  terra  fwtderofa,  analised  by 
Dr  Withering,  1037. 

Aerial  add .-  the  converfion  of  dephlo- 
gifticatcd air  into  it  by  means  of 
charcoal,  a  proof  of  the  identity  of 
phlogifion  and  charcoal,  15 1.  De- 
fcription  of  the  terra  ponderofa 
combined  with  the  aerial  acid, 
icy  I.  Aerial  acid  and  phlogifton 
fuppofed  to  exifl  in  the  colouring 
matter  Pruffian  blue,  U96.  See 
Fixed  Air. 

Affinities,  qukfeent  and  divellent,  de- 
fcribed, 167-  Table  of  the  affini- 
ties of  the  three  mineral  acids  to 
the  different  metals,  298.  Expla- 
nation of  this  table,  316.  Table  of 
the  proportional  affinities  of  the 
metallic  calces  to  phlogifion,  330. 
Dr  Black's  general  table  of  affini- 
ties, 353. 

Affiiitj  of  the  different  metal*  to 
phlogifion,  how  determined,  328' 

Agents  in  cheniiftry,  how  diftinguifh- 
ed  from  the  objects  of  it,  tt. 

Air  fupplies  inflammable  bodies  with 
the  heat  they  emit  during  combu- 
ftion,  S$j.  Too  great  a  quantity 
of  air  willdiminift  the  heat  of  a 

.  fire,  or  even  pet  it  out  entirely, 
and  why,  139.  Only  a  final!  quan- 
tity of  air  can  be  obtained  from 
metal*  when  calcined,  19T.  Dif- 
ferent kind*  of  it  produced  during 
the  diffolution  of  metals,  201  Spe- 
cific gravity  of  the  different  kind* 
of  air  according  to  Fontana,  375. 
Eipofare  of  aluminous  ores  to  the 
air  fomctime*  has  the  fame  effect 
with  roafting  them,  663.  Vitriol 
deprived  of  it*  phlogifton  by  expo- 
fure  to  the  air,  68  7.  Lixivium  fan- 
guinis  lofes  its  colouring  matter 
by  cxpofure  to  the  air,  117  J.  This 
colouring  matter  taken  op  by  the 
air  after  it  has  been  expelled  by  a- 
rids,  1 177.  Abforbed  during  the 
formation  of  acidt,  1543. 

Air  luUilrs  produced  in  water  du- 
ring the  ad  of  congelation,  occa- 
fion  its  expanfion  and  prodigious 
force,  109.    They  are  extricated 
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by  a  part  of  the  latent  heat  dif* 
charged  from  the  water  at  that 
time,  IIO. 

Althcmifu  :  their  labours  were  of  fome 
advantage  to  chtiniftry,  13. 

Alflxmy  firit  nicncionci  by  Julius 
Firmicus  Matcrnu*,  a  Writer  of 
the  4th  century,  8.  Soppofed  to  be 
ftrir.  derived  (rum  the  Arabians, 
la  The  pretenders  to  it  Very 
numerous  in  the  beginning  of  the 
16th  century,!*, 

Al theme  1  experiment*  on  the  effeA* 
of  mining  tin  with  gold,  1093, 

Al<mi>n,  derivation  of  tint  word,  5. 

AltKiioth  fat,  made  by  fubliming  c- 
qual  quantities  of  corrolive  fubli- 
mate  and  fal  ammoniac,  1047. 
Said  to  difl'olve  sll  the  metafa,  ib. 
Oonveitible  by  repeated  diftilla- 
tions  into  a  fluid  that  cannot  be 
railed  into  vapour*  by  the  ilrongcft 
heat,  ib. 

Al£-"°tt>  ptvxltr,  prepared  by  preci- 
pitating butter  of  antimony  with 
water,  841.  The  moft  proper  mat* 
ferial  for  tbe  preparation  of  eme- 
tic tartar,  Ia\;9.  Shown  by  Mr 
Schcele  to  be  a  regains  hslf  calci- 
ned by  dcphlogifticatcd  marine  a- 

cid,  i»6i.  Hi*  receipt  for  prepa- 
ring it  cheap,  i*6a. 
sillttli  lefs  attracted  by  nitrous  acid 
than  Cher,  y>t.  Metallic  earth* 
more  flrongiy  attracted  by  acids 
than  volatile  alkali,  333.  Why  the 
metallic  earths  fcldotu  decompofe 
theft;  tilt*  that  have  an  alkali  for 
their  kill*,  304.  Quantity  of  alia- 
li,  acid,  and  water,  contained  in 
digellivc  filt,  379.  Mr  Kirwan'i 
method  of  faturating  an  alkali  ex- 
actly with  an  acid,  381.  Quantity 
of  mild  and  eauftic  vegetable  fil- 
ed alkali  faturated  by  a  given 
weight  of  marine  acid,  38*.  Quan- 
tity of  alkali,  water,  and  add,  in 
nitre,  391.  Of  tbe  feme  ingre- 
dient., in  vitriolated  tartar,  398. 
VegeuhSe  fixed  alkali  take,  up  an 
equal  quantity  of  all  the  mineral 
acids,  40*.  Specific  gravity  of  the 
vegetable  alkali  determined,  41a. 
Quantity  of  earth  eontuiaed  in 
this  alkali,  413.  Of  the  quantity 
of  filed  air  contained  in  oil  of  tar- 
tar and  dry  vegetable  alkali,  414. 

Quantities  of  fixed  air  contained 
in  impure  vegetable  alkali  deter- 
mined by  Mr  Ciiveudifh,  417.  fc.s> 
a.a  quantity  of  acid  ts':en  up  by 
mild  fixed  alltali,  41 S.  Mineral  al- 
kali how  prepared  by  Mr  Kirwm 

for  hi*  experiment*,  4*9.  Of  the 
quantity  of  variolic  acid  neeef- 
fcry  to  Saturate  100  grain*  of  it, 

430.  Quantity  of  drphiogiltica- 
tcd  nitron*  acid  taken  up  by  it, 

431.  Of  tbe  marine  acid,  433. 
Proportion  of  pmre  alkali,  water, 
and  fixed  air,  in  cryllcsUurd  mine- 
ral alkali,  434.  Exeef*  of  acid  in 
aluminous  liquor  r.innot  be  remo- 

may  be  by  the  vrge:abk  and  vo- 
Vol.  IV. 
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Utile  kinds,  6 to.  Vitriolic  add 
cor.ibined  with  filed  alkali,  6*8, 
619  With  volatile  alkali,  633. 
Nitrous  acid  combined  with  vege- 
table fixed  alkali,  740  With  tot- 
Ale  alkali,  741  With  volatile  al- 
kali, 74j  Marine  acid  combined 
with  vege'ablc  alkali,  794  With 
mineral  alkali,  ib  With  volatile 
alkab,  795  Fluor  acid  eombiued 
with  fixed  alkab,  4th  850  W.th 
volatile  alkali,  Set  GLfs  cor- 
roded by  the  fait  formed  from  the 
union  of  fluor  loid  and  volatile  al- 
kali, 854  Sedative  fait  combined 
with  the  vegetable  alkab,  86s 

With  the  mineral  alkali.  h6i  A- 
cetous  acid  eombiued  with  vege- 
table alkali,  868  With  mineral 
alkali,  869  With  volatile  alkali, 
870  Acid  of  tartar  combined 
with  vegetable  alkali,  889  With 
foffil  alkali,  89 r.  With  volatile 
alkali,  891.  Acid  of  fugar  with 
vegetable  alkali,  899  With  foffil 
alkali,  ib.  Incredible  quantity  of 
volatile  alkali  faturated  by  it,  900 
Phofphoric  acid  with  fixed  alkali, 
906  With  volatile  a!*_li,  904 
Acid  of  ants  combined  with  fixed 
and  volatile  alkali,  908  Add  of 

amber   with  fixed    alkalies,  909 

With  volatile  alkali,  ib.  Acid  of 
arfeuic  with  vegetable  fitcd  alkali, 
913-  With  mineral  alkali,  9*7. 
With  volatile  alkali,  9*8  Vege- 
table alkali  capable  of  being  re- 
duced into  cryllals  by  means  of  fpi- 
rit  of  wine,  toij  Without  any 
addition  into  dcliquefccnt  cryftals, 
ib.  Mineral  aikali  always  affurr.es 
a  cryftalline  farm,  ib.  tShan^e 
on  the  vegetable  alkali  by  beiug- 
united  with  Jbirit  of  fait,  1018 
Difference  betwixt  the  vegetable 
and  mineral  alkali,  1019  The  for- 
mer has  a  greater  attraction  for  a- 
eide,  ib   Both  of  them  enmpofed 

of  .1  eauftic  fait  and  fixed  air,  1010 
Of  tbe  volatile  alkaH,  1030  Of  the 
method  of  diflillingit,  1031  Of  it* 
rectification,  (039  Combined  with 
fixed  air,  1033  Combined  with 
met.ili,  1034  With  inflammable 
fubftanoM,  1033  With  exjprefled 
oil*,  ib  With  cflential  oils  and 
feint  of  wine,  1036,  1037  With 
MsSpbur,  1038  Solution*  of  cal- 
careous earth  deco^pofed  by  mild 
volatile  alkali,  1046  CauiUe  fiv- 
ed  ilitali  throws  down  an  iufobtbk 
precipitate  from  fohation  of  terra 
derofa,  1036  Vegetable  ai- 
prrcipbate*  marmor  mctalli. 
cum  unchanged  from  concentra- 
ted  vitriolic  acid,  ro&4  Volatile 
alkali  precipitate*  finceeui  earth 

more  completely  than  any  other, 

1074  A  triple  fait  formed  by  pre- 
ci)>it.itinj  this  esrth  with  fixed  al- 
kali, 1073  Siliceous  eaith  difiol- 
ved  by  boiling  in  folution  of  «lk*> 
li,  io}6  A  remarkable  attr.iaiou 
betwixt  fined  alkali  aud  tiliciou* 
eartli  in  the  dry  way,  IO77 
Tbn  ufe  of  volatile  alkali  only 
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lately  known  in  the  piepara- 
tion  of  anrtun  fu[nur*ns,  tic6 
Thi>  atkJi  tie  carfu  »f  the 
exploiion,  11*1  It  erh'hits  a 
flafh  when  thrown  into  a  erecible 
by  itfelf,  Ultct  in  the  prepa- 
ration  ol  fulminating  filver,  1139 
MdogiHicatcd  atkab  lofts  H»  pe- 
culiar propei  tie*,  il  68  Cclowring 
matter  of  fruffian  blue  unite*  with 
volatile  alkali,  rrga  Form*  a  Lind 
of  ammomara!  fait  with  it,  ir56 
Volatile  alk-ali  proiluced  by  a  ii-1- 
ling  Pruffian  blue,  II97  Pbi.no- 
mena  on  difiilling  metallic  prec  f  i- 
tatcs  thrown  down  by  Pruflian  alka- 

'11,1198  Volaule  alltali  capable  of 
uniting  with  fixed  nlkali  and  tlilo. 
gifton  fo  as  to  be  capatle  of  fu(!ain- 
ing  a  great  degree  of  heat,  1102 
Phiogifticated  aikali  caraot  preci- 
pitate arfenic  except  from  mat ine 
acid,  1173  Effects  of  voktiie  al- 
kali 00  nickel,  1314  Mineral 
alkali  capable  of  dccompoling  cry- 
ftals  of  platina,  but  not  the  vege- 
table alkali,  1341  Cryfislline 
powder  precipitated  from  folu- 
tion of  calx  of  platina.  in  mitiue 
scid,  by  means  of  vegetable  alka- 
li, I3if  But  not  from  the  folnaon 
in  nitrous  acid,  1316  Whether 
mineral  alkali  can  decompofe  foiu- 
tiofi*  of  platina,  13*8  Fifty-fix 
time*  a*  much  of  it  required  for 
this  purpofeatof  vegetable  alkali, 
1319  EffesSb  of  the  volatile  alkali 
on  iolutions  of  nlatiaa,  1330  Vo- 
litile  alkali  dellioyed  by  manga- 
ncfe  attracting  its  phlogiilon,  1 -,94 
See  Aiialisi  Wicgieh'?  account 
of  the  phenomena  attending  the 
dilTolution  of  copper  in  it,  1035 
Its  effccls  on  dephlogifticatcd  fpint 
of  fait,  148,5  Higpnf  firft  dilto- 
VCrcd  it*  conftituent  parts,  1333 
Procured  it  from  nitroti!  acid  and 
tin,  ib  EiTeft  of  the  cle&ric  fi^ark 
on  a  mixture  of  it  and  dcphlogifti- 
ented  air,  1333  True  compofi- 
tion  of  it,  1556. 

AH-iIm  ;  one  of  the  general  clafTes  of 
falls,  ibt)  Divided  into  fvsrd  and 
volatile,  170  The  former  fubdi- 
Tided  into  vegelabie  and  mineral, 
ib  Difference  between  their  acbon 
and  that  of  acids,  171  Neutral  fait* 
form  them  by  being  united  \v;th 

acids,  17a   Vegetable  blue*  chan- 

gkd  yreen  by  thei:;,  173  Discreet 
degrees  0!  attraClion  betni\;  them 
and  acid*,  174  Phenomena  at- 
tending the  precipitation  of  me— 
t^H  by  them,  *;o  Volatile  alka- 
liea  perticubrly  ajn  to  form  triple 
fak*,  274  Why  they  precipitate 
the  metal*,  390  Metal*  bave  a 
greater  affinity  with  acid*  than  al- 
k lilies  though  the  latter  feparate 
them  bom  adds,  299  Why  luna 
cornea  cannot  be  reduced  without 
lefs  by  alkaline  fait*,  314  Alka- 
lie*  pblogifiicate  coneenrrated  a> 
cid*,  400  Propoetien*  of  the  dif- 
ferent ingr  dient*  in  volatile  alka- 
lie*,  436  Stone-ware  veffd*  cor- 
4  ( 
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roded  by  caufilr  fixed  liVsli'-.s.  rrjg 
396  Advent  -get  of  uCng  clay  ra- 
tfi<T  thm  ala^iie*  for  abforbing 
tbe  fuperfiuoi-*  acid  in  aluminous 
li<]'jor,  .Solution  of  filver  de- 
eompofed  with  difficulty  by  alxa- 
lics  736  How  the  ilkahe*  ate 
pi  ocured,  IOl6  Oifierenee*  be- 
tween the  vegetable  ar.d  mineral 
alkalies  10 1  y  Combinzticns  of 
them  with  iulpbur  lost  With 
eaprefied  oil),  1016  With  eflen- 
tlaloib,  IO>7  With  phlog:tton, 
ica8     Deferences  between  the 

fistd  alkalies  obtained  from  diffe- 
rent vegetable*,  ib  Solution  of 
terra  poaderofa  in  marine  acid 
precipitated  by  all  the  alkalies, 
whether  mild  or  eauftic,  1034 
Alkalies  diffolve  lead  by  boihng, 
191 6  Efiedut  of  arfenic  on  alkalus, 
1290  Tell  for  them  and  acids, 
1349  See  A/lali,  Acid,  and  A  Jit, 
Aireh^i  /alt,  6ec  Alkili  and  Alio- 
Jut  Alkaline  ley  improper  for 
extracting  the  flowers  of  beu- 

A!fi4- Mnr  in  Cumbrrlatid,  a  kind 
of  aerated  terra  pondercia  found 
near  that  place,  1031. 

Aimttti,  or  AJtfUn,  defcribed,  379. 

Alnr:  canscit  form  Glauner's  felt 
by  being  diflolvcd  in  water  along 
With  common  fait,  \J%  iVtiftake 
of  Or  Crelt  on  this  fnbjecl  cor* 
rented,  ib.  Nor  blue  vitriol  by 
boiling  it  with  copper  filings,  349 
Why  it*  precipitate  retains  part  of 
the  acid,  408  Its  earth  contain* 
%6  ptr  cent  of  fixed  air,  446  Pro* 
portion*  of  the  ingredients  in  it, 
4  17  The  i'ait  always  contains  an 
exceft of  acid, 448  Proportion  of 
the  earh  of  alum  taken  up  by  ni- 
trous add,  449  13  y  marine  acid, 
430  Alum  of  the  ami.-nt*  ciffe- 
rert  from  ours,  637  The  name 
of  £ttt/-<i?i/F:  dtriv'd  from  ffuua,  a 
city  of  6jria,  638  Firft  made. in 
furope  m  the  middle  of  the  13th 
century,  in  Italy,  639  Made  in 
Spain  iti  the  i6tb  century,  640  la 
England  and  Sweden  in  the  17th, 
ib.  Its  component  parts  firft  difco- 
vered  by  i-oulduc  and  Oeoffsuy, 
641  Found  to  contain  an  eaxefa 
of  acid,  ib  This  denied  by  Mr 
Morvean,  64a  Hi*  wiftake  dif- 
coTered  by  Mr  Kiruan,  ib  Info- 
luble  in  water  when  deprived  of 
its  fu;:crflucus  ac>d,  643  Eafily 
dlcinublc  in  the  firt ;  after  which  it 
is  called  kmn!  itln-t,  ib  tergman  » 
method  of  finding  the  proportion 
of  the  ingredients  it  contains,  644 
Difiicr.iiy  of  obtaining  the  earth, 
of  slnm  in  a  pure  ftaee,  633  Mr 
llcrgman**  account  of  the  proyui- 
tion  of  the  ingredients,  646  Whe- 
ther earth  of  alum  be  a  puie  clay 
or  not,  647  Sr  LcvtU's  experi- 
ment, tending  to  fhow  that  clay 
undergoes  fome  cbaiue  by  being 
converted  into  earth  of  alum,  649 
Quantities  of  alum  foluble  in 
warm  and  in  cold  water,  630 

^i^'iuli'l 
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Bergman's  account  of  the  Swedish     639     la  Spain, 
oin  of  alum,  031    Component    Sweden,  640. 
parts  of  Jhn  aluminous  fchift,  65*  ,f,W™i»r«    See  Al-m. 
How  chanced  by  roaftirg,  633  sfatlgamatitn  tf  finer  1  a  difficulty 
Preftnce  of  pyrites  the  only  requi-     concerning  it  folved  by  Mr  licr^- 


fice  for  tlie  production  of  alum, 
654  Ores  containing  alum  ready 
formed  only  to  be  met  with  in 
volcanic  countries,  633  Ore*  of 
alufxi  at  Sol  fatten  in  Italy 

Aualylcd  by  Mr  Bcrgmar  _ 
Heflian,  iiuhemian,  and  Scaniaii, 
ores,  6j8  Alum,  fulphur,  and  vi- 
triol, extracted  from  the  fame  ore, 
659  Alum  flate  found  in  York  in 
England,  660  i'crtjman's  direc- 
tion!, for  the  preparation  of  alum, 
66 1  Wits  of  roaftiojr  the  ore,  661 
Expofure  to  the  air  fometimes  haa 
the  fame  effect  with  roalting,  663 
Earthy  ores  unfit  for  either  pnr- 
pole,  664    Method  of  toaftin jr  the 

ore  in  Sweden,  665  How  often 
the  operation  1*  to  he  repeated, 
666  Danger  of  inrrcafing  the  heat 
too  much,  667  Riuman's  method 
of  roafltDK  the  ore  at  Garphyttan, 
668  Method  of  burning  the  hard 
ores  at  Toifa  in  Italy,  669  Me- 
thod of  clixatinj;  the  burned  ore  at 
Garphyttan,  670  Heat  and  eold 
wa;er  ufed  for  this  puruofe  in  dif- 
ferent places,  it>  Different  me- 
thods of  dilation,  671  Singular 
circumflaaee  by  which  the  alum  is 
faiil  to  he  deftroyed,  67%  Of  the 
proper  ilrctigih  of  tbc  lixivium  be- 
fore it  i*  committed  to  evapora- 
tion, 6  73  Conltruciicn  of  the  e- 
vaporating  vtflcl,  674  How  far 
the  liquor  ought  to  be  evaporated, 
t$7j    Of  the  flrft  cryiballisation, 

676  Depuration  of  the  eryfW*, 

677  Ucrgman's  remarks  on  the 
proper  form  of  the  coolers,  6  78 
They  ought  to  be  of  a  conical 
fliape,  ib  Aluminous  ley  contains 
fo  much  acid  that  it  cannot  he  cry  ■ 
ftailiacd  without  abftracling  part 
of  the  excels,  679  Which  may 
be  done  by  the  addition  of  vege- 
table fired  alkali,  or  volatile  alia 


but  not  by  tin 


man,  317  Of  copper  with  mer- 
cury, 115a  Dr  Lewis's  methods, 
1153  Amalgamation  of  mercury 
With  different  metals,  1»3». 

656  AmitT,  acid  of,  908   Mr  Pott'*  ex» 

657  pertinent*  on  it,  909  Require,  a 
larger  quantity  of  water  W  i:«  io- 
lution,  ib  Rendered  fomcwhat 
porerhy  cryftallizatian,  ib  Part- 
ly dcitroyed  by  fuMimatioo,  ib 
terms  a  neoinlWine liquor  with 

fixed  alkalies  which  docs  not  cry- 
ftlliizCr  ib  Forms  an  oily  fluid 
with  volatile  alkali,  ib  Extri- 
cates the  acids  of  fal  ammoniac  and 
nitre,  910  Purified  by  marine  a- 
cid,  911  Does  not  contain  any 
mineral  add,  ib  Converted  al- 
moft  entirely  into  a  liquid  by  di- 
stillation with  fpirit  of  nitre,  91a 
Moil  of  it  rifes  in  a  folid  form  by 
diililling  with  oil  of  vitriol,  913 
Form*  a  folation  of  quicklime, 
moftly  refemblir.g  the  fame,  in  ve- 
getable acids,  914  1th  crfeili  on 
the  metals,  915  .Amber,  by  di- 
dillatiar.,  yields  an  arid  fait  and  oil, 
1444  Difference  in  the  product 
by  certain  additions  fomctimcsufed 
in  the  di&illation,  ib  Addition 
of  lea-falt  produces  the  createft 
yield  of  fait  of  anther,  ib  Ore  Jteft 
quantities  of  amber  diftilted  in 

l'ruffia,  1445  Diftillcd  there  with- 
out any  addition,  ib  The  fait  pu- 
rified by  being  kept  on  bibulous 
paper  to  abforb  the  oil,  ib  Cry. 
ftals  refcmhling  it  formed  by  the 
union  of  marine  acid  with  phlogi- 
ftie  matter),  1481  Methods  of 
purifying  its  fait,  1494  An  acid 
of  another  kind  paffes  over  in  di- 
Ailling  this  fuhftance,  1493  Com- 
bination of  the  fait  with  alkalies, 
earths,  and  metals,  ib  Mr  Kcir's 
remarks  on  the  nature  of  folt  of 
amber,  1495 


680  Experiments  in  proof  of  ths 
excels  of  acid  preventing  die  cry- 


stal aliaii,  A*<itr»ru   yields  a  product  on  di- 


(liliation  Umilar  to  that  of  am- 
ber, 1446. 

flallizationofaram,«8t  Another,  Jmtrifi  method  of  malting  nitre 
fhowinjr  the  utility  of  addinjr  clay      theic,  726. 

to  the  alnminaus  ley,  681  Advan-  A*>m™U,,  vitriolic,  decompofed  l>y 
tage  of  i.f.ng  it  in  preference  to     solution  of  Clver,  306    How  to 


the  alkalies,"^  3  Alum  general- 
ly  contaminated  by  dcphlogilti- 
tatcd  vitriol,  6S4  This  defect  re- 
medied by  the  addition  of  pure 
clay,  685  Perfc."*  vitriol  cannot 
be  deftroyed  by  clay,  6U  How 
the  phlogifton  of  vitriol  may  he 
diffiirated,  687  Epfom  fait  fup- 
pofed  to  be  producible  from  the 
mother  liquor  of  alum,  688  Su- 
perfluous acid  of  this  liquor  might 
be  advantajcoufly  diflilled,  689 
Combination  of  arfenicnl  acid  with 
earth  of  alum,  938  How  to  make 
it  moot  into  cubical  cryftals,  989. 
^lunt^ate    See  /Hum. 

JUm  -artr^.when  fixfl  fct  up  ia  Italy, 


prepare  this  kind  of  fal  ammo- 
niac, 6$$  Erroneously  Paid  to 
have  powerful  effects  on  the  diffo- 

hition  of  metals,  ib  Mr  Pott's 
experiments  on  it,  ib  Nitrous  am- 
moniac, how  prepared,  743  's  f°* 
luble  in  fpirit  of  wine,  ib  Defla- 
grates without  any  addition,  ib 
The  principal  ingredient  in  Ward's 
white  drop,  746  Common  fal 
ammoniac  prepared  from  marine 
acid  and  volatile  alkali,  795  Dif- 
folves  refins  according  to  Mr  Oel- 
lert,  ib  tti  volatility  diminifhed 
by  repeated  fublimations,  ib  A 
fmail  quantity  producible  by  di- 
Mling  fea-tilt  with  chareval,  f<c. 
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ib  Originally  prepared  in  E- 
gyp'«  79»  A  method  of  making 
it  defcribe-d,  ib  Vegetable  ammo- 
niae  formed  of  the  acetous  acid  and 
volatile  alkali,  870  Can  fcarce  be 
procured  in  a  dry  Aate,  ib  Acid 
of  common  fal  ammoniac  extrica- 
ted by  acid  of  amber,  910  And 
by  the  arsenical  acid,  93a  Vola- 
tile i'il  ammoniac,  how  prepared, 

1033  Common  bl  ammoniac  not 
decompiled  ay  rcpuhis  of  cobalt, 
I304  EReAa  of  it  on  nickel, 
J31*  Solution  of  it  precipitates 
a  folntion  of  platina,  1351  The 
precipitate  iufilile  by  a  ftrong  fprge 
h??t,  I3J3  This  billon  fimpofed 
by  Macquer  not  to  be  perfect, 
1354  Enccls  of  manganese  on 
it,  139a. 

AnKtk-'Utal  fait,  formed  by  the  union 
of  the  colouring  matter  of  Prufliau 
alkali  with  volatile  alkali,  1186. 

Jmmal  tttrtb,  very  insoluble  in  acids, 
and  iufcfiale  in  the  lire,  313 
Earth  of  the  fuft  parts  more  so- 
luble th.m  that  of  the  hard,  ib 
This  earth  erroneoufly  fuppolcd  to 
cciiunii  jjhofphoric  acid,  ib  Ani- 
mal fats  analyled,  1448  Yield 
a  great  quantity  of  oil  by  dii>dla- 
tion,  ib  A  particular  kind  of  a- 
cid  produced  fron»  tallow,  14*9 
How  to  rectify  the  cmpyreumatic 
oil  of  animals,  1437  Of  animal 
and  vegetable  fubftanccs,  1431. 

yfrom.i/wi/  atitii,  $13  Anomalous 
vegetable  acids,  how  divided,  993. 

Anti^vry  .  why  nitrous  acid  precipi- 
tate* a  folntion  of  it,  Mo  Preci- 
pitates of  it  by  common  and  phlo- 
giflicatcd  alkalies,  a«6  Of  its  pre- 
cipitates with  other  metals,  365 
A  triple  fait  formed  by  regulus  of 
antimony,  marine  acid,  and  iron, 
366  ftnother  with  the  regulus, 
marine  acid,  and  copper,  36  7  Of 
the  fulutioii  of  the  regulus  in  vi- 
triolicacid,  499  Of  ilacombina- 
tlon  with  that  acid,  709  Corrod- 
ed by  the  nitrous  acid,  768  Re- 
gulus of  antin>oi.y  combined  with 

marine  acid,  8*1  Of  the  amal- 
gamation of  it  with  mercury,  1137 
Renders  bifmuth  capable  of  unit- 
itig  with  the  cobalt,  iaji  The  re- 
gulus particularly  treated  of,  1252 
rt  fnj.  Has  the  appeiranae  of  a 
ftar  on  its  furface  when  well  made, 
123a  S^blimable  into  flowers, 
1333  Ditfcrcat  method*  of  pre- 
paring the  regulus,  ttS4-  Confi- 
dciiblc  differences  in  the  regulus, 
according  to  the  different  fnbllan- 
ccs  ufed  to  abforb  the  fulphur, 
t»J3  Of  the  regulus  made  with 
Cawk,  1*36  The  fcmimetal  ea- 
fily  naifdble  with  mercury,  1333 
Fntcrs  into  the  coinpolition  of 
fpeculums  and  printing  ty(>cs,  1 256 
Was  the  baGs  of  many  medicinal 
preparations,  now  dtfafed  on  ac- 
count of  their  uncertain  operation, 
ib  Clafs  of  antimony,  how  pre- 
pared, 1157  More  violent  in  its 
effefts  than  the  regulus  itfolf,  ib 


Index. 

Preparation  of  emetic  tartar  from 
glafs  of  antimony  and  pulvis  alga- 
roth,  1238  ct  f  j.  See  Tartar  and 
sflgatatl  Preparation  of  golden 
fuiphur  of  antimony  and  kermes 
mineral,  ia&3   Diaphoretic  anti- 

mony,  1164  Crocus  metallo- 
rum,  1265  Butter  of,  Mr  Dol- 
fus's  method  of  preparing  it,  8*1. 

d*tifi&i*gi/ti*it4  -  their  aWurd  way  of 
explaining  the  cxploGon  of  fulmi- 
Dating  Diver,  U44- 

Am  yield  an  acid  by  diflillation  or 
infufion  in  water,  ad  9O7  lit  na- 
ture and  pro  per  ties,  908. 

Amu,  acid  of,  compofea  an  ammo- 
niacnl  liquor  with  volatile  alkali 
which  cannut  he  reduced  to  a  dry- 
hit,  908  Cryflallizes  with  fixed 
alkalies,  ib     And  with  coral  chalk 

or  quicklime,  ib    Diflblve*  caU 

ciued  copper,  and  forms  beautiful 
cryfhls  with  it,  ib  Makes  a  pe- 
culiar kind  of  l'aeeharum  fatumi 
with  tntnuna,  ib  It  effeds  on 
other  metals,  ib  Different  me- 
thod!, of  procuring  their  acid, 
130s  Properties  of  the  pure  acid, 
1303  Has  an  afltnity  with  the. 
acetone,  1504  Its  effects  on  me- 
tals, 1303. 

Afpltty  their  acid  treated  of,  1306 
Its  propereica,  1309,  1311  How 
prueunsd  in  perfetft  purity,  1510 
Produced  from  fu;.ar  by  means  of 
nitrous  acid,  131a  MrKeir's  opi- 
nion eoneerninir  its  nature,  13 14- 

Afnafcrtity  procured  by  means  of  ar- 
lenic  of  a  blue  colour,  739, 

Afmi-regia,  bcA  kind  of  it  for  diffol- 
ting  gold,  481  (Quantity  of  gold 
taken  op  by  it,  48a  How  pre- 
pared fiom  nitrous  acid  and  com- 
mon fait,  jS8  Of  the  folntion  of 
gold  in  aqua  regis,  J 09 9  Solu- 
tion of  pljtina  in  an  aqua-rcgia 
con  poicd  of  nitrous  and  marine  a- 
eids,  1333  In  one  made  with 
marine  acid  and  nitre,  1324  Va- 
rious methods  of  preparing  it, 
1488  l^ifferences  between  the  li- 
quor* [irqiared  by  thefe  methods, 
I4X9  How  to  deprive  it  of  its 
volatility,  1348. 

Aijfilu  utht,  a  name  for  mtrturim  duU 
tit,  814- 

Araiiaui,  the  firft  broachcrs  of  alche- 
my, 10. 

Arltr  Dianx,  how  made,  754. 

ArJtnt  ftiritr,  diffolvcd  camphor  in 
great  quantity,  1415. 

Ar^aml'i  ImmJh,  ufed  for  lamp-furna- 
cca  6ll  Doubtful  whether  they 
be  preferable  for  this  purpofe  to 
Lewis's  or  nut,  ib. 

Ay*' "tint  Jhwvtri ;  formed  of  regulus 
of  suttmony,  1233. 

ArviiieMwi  earth.  In  what  it  dlfiert 
from  the  calcareous,  31a  Tohac- 
1 0  pipe  clay  the  pureft  earth  of 
this  kind.ib.  Abforb  colours,  ib. 
Refill  the  urmoft  violence  of  fire 
by  themfclvrs,  but  melt  by  a  mix- 

.  tore  with  chalk,  ib.  Combina- 
tion of  Ilia  argillaceous  earth  with 
vitriolic  acid,  63  ?,  &c»  SttAJiun, 


Index. 

Ar^naHt,  origin  of  the  fable  of 
them,  0. 

Ar/mh:  Of  its  dlffolutioii  and  pred- 
pitation,  143,  .I*'  Calculation  of 
the  quantity  of  phlogifton  contain- 
ed in  regulus  af  arfcnir,  .;i8  Pre- 
cipitated by  bifmuth  from  the  ni- 
trous acid,  360,  And  by  copper 
from  the  marine,  370  Quantity 
•f  vitriolic  acid  taken  np  by  regu- 
lus  of  arfenic,  JOi  Of  nitrous 
add,  503   Of  marine  acid,  504 

Compound  of  a  particular  kind 
•f  acid  and  phlogilloii,  548  U- 
iMte*  with  fnlphur,  lb.  I*  felublc 
in  water,  lb.  Expel*  the  acid  of 
nitre,  ib.  Reafon  of  this  ckcom- 
polition,  ib.  Phenomena  on  dif- 
tillation  with  the  vitriolic  acid, 
71 1  Dephlogiilieitcd  by  the  ni- 
trous acid,  770  Of  the  adultera- 
tion of  corrofive  fubUmate  by  ar- 
fcoic,  818  0:1  snd  butter  of  ar- 
fenic, 81,5  Formed  by  fubllming 
arfenie  with  corrouve  fublimatt^ 
ib.  Of  the  arfenieal  add,  916", « 
fiq.  See  Arftutt,  acid  of.  A  (ingle 
grain  of  regulus  of  arlcmc  destroy* 
the  mallcibiiity  of  an  ounce  of 
gold,  109!  Has  a  great  affinity 
with  tin,  Xiio  Method*  of  fe- 
parating  arfenic  "from  tin,  laio 
The  crackling  noife  of  tin  is 
bending  fuppofed  to  arilc  from  ar- 
fenic, i  an    Arfenie  found  in 

fome  place*  of  Genr.any  in  a  me- 
tallic form,  1266  The  regulus 
eafily  convertible  into  common 
white  arfenic  by  diOipatiug  part  of 
its  phlogifton,  1267  Why  the  ar- 
fenieal calx  may  he  ml  led  with 
other  metal  3  which  will  unite  with 
it  in  it*  Kgnlinc  Ihtte,  l»68  Of 
the  folution  of  the  calx  in  water, 
1169  In  fpirit  of  wine,  1170 
Forma  a  very  Infoloble  and  fixed 
fak  with  vitriolic  acid,  isyz  Dif- 

folvcs  in  Urge  quantity  in  the  ma- 
rine acid  and  fornts  a  more  vola- 
tile la.lt  with  it,  though  difficultly 

foluhle  in  water,  i»ya  Rcfcm- 

blancr.  of  this  folution  to  butter  of 
arfuiic,  il>.  Phlogifticated  alkali 
precipitates  arfenie  from  marine  a- 
dd,  and  ftom  that  only,  1x73  At-  ' 
fenk  decompofed  by  dcphlogifti- 
catcd  marine  acid  1274  Pheno- 
mena exhibited  by  it  with  other 
adds,  i*7j  °*  arfenic 

formed  by  combining  it  with  fix- 
ad  alkali,  1276  Arfrnic  unites 
with  feme  metals,  and  cryftallizes 
with  iron  and  nine,  lay  7  TJoke* 
readily  with  fulphur,  1278.  Com- 
pounds thence  rcfulting,  ib.  1279 
Phenomena  exhibited  by  minera- 
lized arfenie  with  nitre,  XaSo 
Butter  of  arfenic,  n8r  This  fub- 
Aince  can  fcarce  be  made  to  unite 
with  marine  acid,  1182  Of  the 
oil  of  aifcnic.  128.)  Of  the  mine- 
ralization of  arfenic  by  fulphur, 
1284  How  to  prepare  pure  rcgu- 
lu*of  arfenic,  Ii8c  A  native  ie- 
fulus  called  i»86  Thi» 
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contains  a  large  quantity  of  iron, 

Which  will  net  obey  the  mag- 
net till  the  regulus  is  diflipated,  ib. 
Orcat  volatility  of  the  recline  ar- 
fenic, I9J7  It  deiiroys  the  mal- 
leability of  the  metals  with  which 
it  unite*,  1283  May  be  expelled  by 
heat  from  of  all  them  except  pla- 
tina,  12X9  Volatilizes  all  uf  them 
except  pl-atina,  ib.  lificclsof  arfeiiic 
upon  alkaline  fahs  and  nitre,  1290 
Decompofes  corrofive  fubliinate 
1101  The  regnlua  converted  in- 
to white  arfenic  by  vitriolic  add, 

1291  f.flei5U  of  it  on  metallic  fo- 
luiions,  1:93  Piarina  may  be 
melted  by  means  of  arfenic,  1349 
iiiTefta  of  it  on  mauganefc  in  con- 
junction with  nitre,  1391  Phe- 
nomena on  difliilation  with  nun- 
gmcfe,  139c. 
Arj\itic,  icid  of,  firft  difcovered  by 
Mr  Sfhcde,  916    Two  methods 

of  procuring-  it,  917  By  mean* 
of  nitron*  add,  918  i5y  depi.ln- 
giflicated  fpirit  of  felt,  919  This 
acid  equally  poifom.us  with  the 
white  calx,  9*0  Eaiuy  refomei 
it*  phlogiflon,  0*1  Takes  lire 
ard  ltibllmes  inflantatieoufly  into 
regulus  with  charcoal,  9*4  Be- 
come! black  and  thick  with  oil  of 
turpentine,  013  With  fulphur, 
914  CryltaSlizef  into  a  neutral 
fak  with  vegetable  alkali,  9*3 
This  fait  decompofed  and  form*  a 
regulus  with  charcoal,  926  Form? 
a  cryftallizablc  fait  when  perfectly 
faturated  with  mineral  alkali,  Dot 
requires  an  excefs  of  acid  to  make 
it  cryftalliae  with  the  vegetable  al- 
kali, 927  Forms  likewise  a  cry- 
(tallizable  fak  with  the  volatile 
alkali,  928  Expels  the  vitriolic 
acid  from  vitriolated  tartar  and 
Glauber'*  fait,  929  And  likewife 
thofe  of  nitre  and  common  file, 
930,  93 1  Phenomena  00  diftilUn;; 
It  with  fal-ammoniac,  93s  Dc- 
compofesfpathum  ponderofum  and 
gypfum  :  but  cannot  expel  t!,c  flitfir 
add,  933>  934  Precipitates  lime- 
water,  935     Forms  a  crylhillilic 

felt  with  chalk,  036   But  rctufes 

to  crystallize  with  magnesia,  9;  7 
Or  with  earth  of  alum,  93$  Does 
not  diffolve  white  day,  939  Dif- 
folvcs  terra  pondernfa,  940  Has 
no  effect  on  gold  or  platina,  941, 
941  Diffolves  Clver  in  the  dry 
way  by  a  violent  heat,  941  Fixes 
quickfilvcr,  944  Produces  cor- 
rofive fehlimate  by  dittill.ition 
with  mereuriua  dukis,  945  No 
butter  of  arfenic  obtained  by  thi» 
procefs,  946  DitTolves  copper,  94 7 
Forms  a  very  thick  gelatinous  fo- 
lution of  iron,  948  D:lTol»e4lead 
in  the  dry  way,  949.  And  lite  wife 
tin,  950  DifTolves  w  ith  elfer- 
vefceuce,  941  But  cannot  diflolve 
bifmuth,  95a  Nor  regulus  of  an- 
timony, 933  Diffolve*  cobalt  par- 
tially, 954  Bat  not  nickd,  9.5^ 
Diffolves  a  froall  quantity  of 
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ganefe,  956    Converts  regulus  of 

arfcnk  into  the  white  arfeckal 
calx,  9J7  dtrangc  phenomena 
from  k  and  the  acetous  add, 
*4  937,  13a!  M.  Pelleticr's  me- 
thod of  procurii.j  the  acid  of  iift- 
nic,  1496  Difftretices  enneern- 
ing  the  weight  of  the  acid  fo  pro- 
em cd,  ib, 

Afixt  of  different  vegetables,  Dr 
Gmelin's  account  of  ebdr  colour*, 
&c.  1089. 

Atira(lk»;  Fire  detained  in  bodies 
partly  by  it,  and  partly  by  the 
preflure  of  the  lurrounding  fluid, 
55  Of  chemical  attraction,  l6x 
This  kind  nf  attraction  not  e- 
qually  (tror.g  between  all  bodies, 
ib  Different  degrees  of  it  betwixt 
tlie  diiU-rent  acids  and  alkalies, 
174  Attraction  of  phlogifton  fup- 
pofed  to  be  the  oaf*  of  caullicity, 
»fO  Kirwan'a  definition  of  the- 
mical  attraction,  260  Difference 
betwixt    it  and    cohefion,  «ni 


lent  by  boiling  with  filed  alkali, 
ib.  Why  the  fulminating  proper- 
ty is  defl-toyed  by  boiling  with  too 
ftrong  a  folution  uf  alkali,  Of  with 
concentrated  vitriolic  acid,  ib. 
Neither  the  prefence  of  nitron* 
or  marine  acids  neceffary  for  ihr 
production  of  fulminating  gold, 
1x17  The  explcfion  is  not  occasion- 
ed by  fixed  air,  1 1 18  How  thefnW 
minatingealxniaybc  prepared, 11 19 
The  cab  swft  readily  thrown 

down  by  volatile  alkali, ib-  A  ful- 
minating calx  produced  from  folu- 
tion of  gold  in  dephlogilticatcd 
fpirit  of  flit,  ib.  Mr  Bergman'* 
theory  of  the  eaufe  of  the  explo- 

fion,  nan  Volatile  alkali  the 
true  caufe  of  it  xm  Great 

quantity  of  e'.aftic  fluid  generated 
by  the  explofion  of  atruin  fi-liui- 
nana,  1x13  Why  a  flight  calcina- 
tion deftroys  the  fulminating  pro- 

perty,  11x4  Why  the  calx  wilt 
not  explode  in  clofe  venela,i  tsj. 


Geofftoy't  rule  for   determining  Antum  Mffikltm,  or  MrJ~t--ua,  how 

the  degrees  of  chemical  nttractinn,     prepared,  1414. 

261    'J"rue  method  of  afecttaiuing  Bacon  (Lord),  his  opinion  of  heat 
the  quantity  of  attraction  each  of     28,19.    8**  ftnhm. 
the  acids  has  fur  lIic  different  ba-  SalJ-.iii,'i  pUfj&m  ,,  prepared  front 
fet,  165   Thit  quantity  exprefled     folution  of  calcareou*  earth  in  fpi- 
by  that  of  the  bafes  taken  np  by     rit  of  nitre,  749. 

the  diffcreiit  scidv,  169.  Attrac-  lia'ntcm  artnx,  or  /jnJ-iarjl,  defcri- 
tion  of  metallic  calces  to  phlugi-     bed,  378. 

fton  determined,  316.  Balfmsmi  aj  fulfbur%  how  prepared 

14OI    Vegetable  balfams  whence 


Alt(^H:-M  j>v~.i.-rj  of  different  fuhftan  • 
cei  betl  capreflVd  by  number*,  164 
Difficulties  in  detirmining  the  at- 
tractive powers  of  the  different 
acids  to  metallic  fubftanccs,  296. 
A-rum  fulminant,  its  nature  and  pro- 


prociirc-d,  1432  May  fie  configur- 
ed as  effential  oils  thickened  by  tlie 
diffipation  of  fome  of  their  more 
volatile  parts,  ib.  Analyfisof  them 
exemplified  in  turpentine,  I437. 


pertie*,  1103    Was  known  in  the  &artfitnHt*y  *  name  for  the  marmot 


l,th  century,  1 104  The  firft  di- 
rections for  Us  preparation  given 
by  Baul  Valentine,  IlOj  The 
uie  of  volatile  alkali  for  this  pur- 
pofe  hut  lately  known,  1 106  Dif- 
ferent accounts  uf  the  increafe  of 
weight  in  the  metal  by  being  con- 
verted intoanrum  fulmiiians,  1107 
Explodes  with  incredible  force, 
1 108  Twenty  grains  of  it  mere 
than  equivalent  to  half  a  pound  of 


mctaUicum,  or  combination  of 
terra  poudcrofa  with  vitriolic  a> 
cid,  1030. 
Bafi!  yattHtine,  the  firft  who  gave 
directions  for  the  prepiiatiun  of 
aurum  fnlminan*,  1 105. 
/J.-.;:.Mt's  cbfervations  on  grpfurn 
616  His  account  *f  the  forma- 
tion of  fedative  fait  ill-foanded 
86».    Vitrifies  a  calx  of  platitu 
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gnn-powder,  ib.  Does  not  eiplode  Bcccana'i  oMcrvatioa*  on  phofpho- 
in  clofe  veffeK  tlC<9   The  utmoft     ri,  1083. 

caution  neceffary  in  managing  it  Mtit-mdz!,  compofed  of  copper  and 
in  the  open  air,  ib,  Dr  I*ewiV*  ac-     tin,  1 133  Its  fpedfic  gravity  great- 
of  the  heat  neceffary  to    er  than  that  of  either  of  the  mo- 
tals  fingty,  K3©. 
AUmtf,  when  to  be  llfed  in  chemical 

operations,  60S. 
SAtts  Reanmnr's  hint  concerning  an 
improvement  in  thoir  lhape,  I  an. 
jfustn,  yields  fragrant  acid  bit  by 
fublimsti  m,  984  The  f.imc  obtam- 


count 

make  it  explode,  I  HO  Explcn'cs 
by  fiie?.ion  fcarce  fufficient  to  occa- 
fion  any  heat,  ixtl  Terrible 
accident*  occafioncd  by  it,  nil 
The  force  of  the  exp'ofion  direft- 
ed  ccjually  every  way,  II 13  Parti- 
culars relating  to  the  cxplofion,  ib. 
Will  not  explode  when  moift, 
III.I  Quantity  of  elaftic  vapour 
produced  during  the  exploCon,  ib. 
Caufe  of  the  cxplofion  attributed 
t«  a  faline  principle,  11x3  Thi» 
opinion  fliown  to  be  erroi!rou<  by 
Mr  Hergrn an,  1 1 1 6  Why  the  ful- 
minating property  is  dellroyed  by 
trituration  with  fixed  alkali,  ib. 
The  cxplofion  rendered  more  vic- 


ed by  lixiviation,  985  Quantity  ob- 
tained by  both  thefe  methods,  9X6 
Mr  Schede's  experiincnt*  in  order 
to  procure  all  the  flowers  benzoin 
is  capable  of  yielding,  987,  ckc. 
Boiling  with  chalk  infumcicnt, 
988  Or  with  alkaline  ley,  989 
Boiling  wkh  lime  the  bed  method, 
990  Sdiedc't  reedpt  for  for  prepa- 
ricg  the  flowcri  of  benzoin  by  this 


method,  opt  The  flavour  of 
thefe  flowers  deftroyed  and  repro- 
duced at  plcafurc,  99*    The  gum 

analixed,  1439  Ac*»»  «*s  »"vtft'- 
gated  by  Mr  IJehtenftcin,  1530 
Effctis  of  nitron*  add  upon  it, 
153X  Procurable  from  Peruvian 
balfam  and  from  urine,  133a. 
Bsrgmn't  account  of  tbe  raufe  of 
chemical  folution,  793  l>iffcr<:nc<5 

between  nun  and  Kirwan  account- 
ed foe,  4J5  His  method  of  find- 
ing the  proportion  of  ingredients 
in  alum,  644  Hi*  account  of  the 
quantity  of  thefe  ingredients,  64G 
His  account  of  the  Swedifh  otes.  of 
alum,  (51  Hi*  onalytU  of  the 
ores  at  Tolfa  in  Italy,  657  His 
directions  for  the  preparation  ol  a- 
lum,  661  Hi*  remark*  on  uu 
proper  form  of  the  cooler*  for  a- 
loin,  678  Confiders  the  l»pi» 
pondcrofus  or  tuiigftcti  as  ;i  metal- 
lic earth,  967  His  opinion  con- 
cerning the  acid*  of  tnngflcn  and 
mtshbdama,  971   Denies  the  fo- 

lubilily  of  liliccuus  earth  ill  acids, 
1070  Forms  cryftals  of  flint  arti- 
ficially, X074  Show*  the  error 
of  thole  who  Imagine  the  explo- 

fion  "f  aunim  fulmimns  to  be  uc- 
cafioned  by  a  falinc  principle,  j  1 1 6 
His  theory  of  the  explnfion,  1110 
His  opinion  concerning  the  fulmi- 
nation  of  other  cake*,  1x16  His 
opinion  concerning  the  compoG- 
tion  of  nickel,  rji6  Hi*  experi- 
ment? on  plattaa,  I3»t  letter 
to  Morvcau  on  the  fubjret  of  a 
new  nomenclature,  IJJ9. 

Berien.'imit'i  opinion  of  heat,  j6  Hi* 
divifion  of  it  into  fixed  and  vola- 
tile, 37.   See  Htot. 

JitrtUJUt  difcovers  fulminating  fil. 
VtT,  II38  I*rc*urcs  the  marine 
acid  in  a  folid  state,  783  Hi*  new 
fait  refembling  nitre,  id  793  How 
to  procure  (his  fait  in  quantity, 
1487- 

EtJttiihijF'i  tincture  of  iron,  jd  808 
Miftf.kcs  of  chemitts  concerning  it, 
3d  8-c8  True  method  of  preparing 
it,  4th  808  Suppoled  to  abforb 
phiogifton  from  the  fun's  rays, 
eth  10?. 

Bib;  fornc  of  its  properties  aflumcd 
by  bfood  when  mixed  with  the  ni- 
trous acid,  1477. 

Si/malt  s  Of  it*  precipitation  from 
aeiJs,  141  Copper  and  bifmuth 
precipitate  one  another  alternately 
from  the  nitron*  acid,  357  b 
fcarccly  foluble  in  vitriolic  acid, 
491.  Increase*  the  fuflbility  of  tin 
and  lead,  J43  A  com|wmd  of  this 
hind  fufibl;  in  boiling  water,  344 
Diifolvcd  In  treat  quantities  by  ni- 
tron* acid,  763  Volatile  alkalies, 
.liuT  prc.ipiiatsngf  the  metal,  tike 
it  up  again,  ib  The  fame  thing 
kapp;ns  with  fixed  ilkalics  calci- 
ned with  inflammable  matter,  ib. 
M»giftcry  of  bifmuth  prepared  by 
adding  water  to  Lho  nitrous  folu- 

tion,  166  Newman'*  observations 
eonvCrniujr  this  preparation,  ib. 
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Effects  of  acid  of  arfenic  upon  it, 
oji  Is  convcitible  into  litharge 
and  gulf*,  tajO  Occupies  left 
fpace  when  in  fution  than  when  in 
a  folid  ftate,  ib.  Mifeible  with 
alt  the  metallic  fiibftance*  except  co- 
balt and  zinc,  lajl  Pwmetei  the 
fufton  of  all  the  metal*  with  which 
it  i*  mixed,  ib.  Platina  may  be 
alloyed  with  it,  bnt  without  any 
advantage,  I348. 
Bittern,  a  kind  ol  fait  prepared  from 
ir,  frequently  fuperftdes  the  ul'c  of 
the  true  Glauber'*  fait,  63s  How 
to  procure  the  marine  acid  from  it, 
736. 

Bitrmem  particularly  treated  of,  1441 
Whether  they  are  of  a  vegetable 
or  mineral  oiigiu,  ib.  Macqucr's 

opinion  that  they  are  only  vege- 
table iclin*  altered,  ib.  Dr  Lewis'* 
reafons  for  being  of  a  contrary 
opinion,  ib. 

Bled,  Doctor,  his  theory  of  heat,  35 

Experiment*  by  which  he  was  led 
t,>  the  difcovcry  of  latent  heat,  41 
His  method  of  calculating  the 
quantity  of  heat  produced  by  the 
condensation  of  vapour,  44  Dif- 
ference bet  Wilt  bis  calculation* 
and  thole  of  Dr  Crawford,  31 
Expanfivc  force  of  water  in  free- 
zing explained  by  Dr  Black's  theo- 
ry of  latent  heat,  108  His  expe- 
riments on  the  converfion  of  wa- 
ter into  vapour,  in  His  obfer- 
vations  on  chemical  veffeb,  557 
His  directions  for  performing  the 

operation  of  folution,  363  De- 
fcription  of  hi*  portable  furnace, 
ad  604  Hew  it  is  adapted  to  the 
various  operations  of  chemistry, 

603  Of  the  luting  proper  fur  the 
infide  of  this  furnace,  604  Me- 
thod of  applying  the  lute,  603 
His  account  of  the  preparation  of 

nitre,  714  Hi*  conclufion*  con- 
cerning the  nature  of  that  fak, 
734  Hi*  method  of  making  ni- 
trous ether,  775  Shows  a  me- 
thod of  making  it  without  any 

fpirit  of  wine,  777. 

Blaclr  lead,  a  valuable  material  for 
fonie  chemical  vrflcit,  36a. 

StmeUfgt  how  performed  by  mean* 
of  dcphlogiiticated  fpirit  of  bit, 
14X4. 

Bttttt,  strangely  altered  in  it*  pro- 
perties by  mixture  with  nitron* 
acid,  1477. 

B<wrf>e*vr'i  experiment*  to  produce  a 
ch.-uge  on  mercury  by  keeping  it 
long  in  a  gentle  heat,  and  by  re- 
peated dictations,  without  filC- 
cefs,  1*99,  |»30. 

Bthembt  i  Bergman's  account  of  the 
aluminous  ores  in  that  country, 658. 

Boiling- point  of  water  in  vacuo  de- 
tcrmiixd  5>y  Mr  .Boyle,  l»»  And 
by  Mr  Koliinfoii  of  Gj.:%'iw,  113. 

Bttt:  camphor  c  onverted  intoaueJTen- 
tial  oil  by  diitillation  wish  it,  14*3. 

BlUgaha  a  kind  of  native  phof- 
phorns,  108 1  How  firft  difco- 
vcrcd,  ib.  MaigraaPa  account 
of  the  ipjieani^ee  of  t!us  Cone, 


ib.  How  rendered  luminous, 
108*  Seems  to  be  of  a  gypfeous 
nature,  1081,  1083'  AnulylU  of 
it,  and  reafon  of  its  fliimng  in  the 
dark,U>. 

Bur.ix,  cumpofed  of  a  peculiar  kind 
of  acid  and  mineral  alkali,  863 
How  prepared  in  the  Eaft  Indie*, 
ib.  Of  its  ftate  when  firft  im- 
ported from  thence,  864  How 
refined,  ib.  Said  to  be  adultera- 
ted during  this  operation,  ib.  1  his 
denied  by  l>r  Black,  ib.  Simple 
diffolution  and  filtration  all  that  is 
neci  lTary,  according  to  him,  for  the 
purification,  ib.  Its  purification  ac- 
cording to  others,  1490  Has  a  glu- 
tinous qixikty,  by  which  it  gives  a 
gloi*  tofilk,ib.  Its  properties  with 
acids  and  various  hilts,  863. 

j9«n»,acid  of,  found  in  a  kind  of  mi- 
neral in  Germany,  858  Procured 
from  the  fall  either  by  fxhlimation 

or  crystallization,  838  ta  fixed  in 
the  fire,  and  melts  into  a  kind  of 
gliifs  by  a  violent  heat,  860  Pif- 

foWe*  In  fpirit  of  wine,  ib.  Makes 
no  change  on  the  colour  of  vege- 
table juices,  ib.  Mr  Bourdeiin's 
experiment*  on  It*  nature,  861 
Mr  Cadet's  experiments,  86  a  M. 
Ucanmc's  opinion  that  it  is  produ- 
ced by  rancid  oils  unsatisfactory, 
ib.  Of  its  combination  with  al- 
kalies, ib.  Forms  an  unknown  fait 
with,  vegetable  alkali,  ib.  And 
borax  with  tlic  mineral  alkali,  863 
It*  cfic&i  on  cobalt,  1303  Beau- 
rue's  obfervaiioin  on  the  method 
of  preparing  theft-dative  lalt  from 
it,  1491  I'niperties  of  the  fait, 
1492  It*  combinations  with  vo- 
latile alkali,  earths,  and  metals,  ib. 
Experiments  with  a  view  to  deter- 
mine the  nature  of  the  add,  1493. 
BmUm:,  t  M.  with  Geoffroy,  difco- 
vers the  component  parts  of  alum, 

B««tU«jttr'%  opinion  that  the  fluor 
acid  is  no  other  than  the  marine 

combined  with  an  earthy  fub- 
fiance,  833  Shown  to  be  erro- 
neous by  Mr  Schccle,  S34. 

Bwrtii-lin'i  repc-rimenrs  on  the  nature 
of  the  acid  of  borax,  861. 

Btyky  Mr  improves  the  fcience  of 
eiiciniftry,  17  Hi*  opinion  con- 
cerning the  nun-.ber  and  nature  of 
the  element*,  24  Attempt*  to 
prove  that  fire  is  not  an  element, 
ib.  That  tbe  folid  fubftanee  of  bo- 
dies is  converted  into  air,  ib.  That 
water  it  converted  into  ferth,  ib. 
His  argument*  incauJufive,  ib. 
Hii  account  of  the  production  of 
heat,  30  Detcrm  ncs  the  boiling 
point  of  water  in  vacuo,  i\%  Hi* 
experiment  mowing  the  deflnnfti- 
b;iity  of  gold,  ICN;X  Curious  kinds 
of  mercury  prepared  by  him,  1127. 

Brtfi  how  pre|iared  from  copper 

.  and  calamine,  115  4  May  be  re- 
dnced  to  coppe'r  again  by  a  long 
continued  and  violent  heat  diflipa- 
ting  the  zinc,  ib.  A  compound  of 
brafs  and  plaiina  a  proper  mate- 


Index. 

rial  for  fpeculums,  1344. 

Burning;  phenomena  of  it,  316.  A 
great  quantity  of  water  produced 
fiom  od  by  burning,  ib.  Part  of 
thi*  probajily  from  tbe  atmof- 
phere,  ib. 

Butter  of  antimony  compofed  of  re- 
guius  of  antimony  and  marine a- 
cid,  8ai  Becomes  fluid  by  reifti- 
fication  or  cxpolure  to  the  air,  ib. 
Lets  fall  the  pulvis  algaroth  by  the 
direct  affufion  of  water,  ib.  For- 
inert y  ufed  as  a  cauillc,  ib.  M. 
DoiifuiVs  mthod  of  preparing  it, 
ib. 

Belter  of  arfenic,  prepared  from  re- 
gulus  of  arfenic  and  corroftvc  fub- 
limatc,  823  iiecomes  fluid  by  re- 
peated rectifications,  ib.  I*  not 
obtained  from  white  arfenic  and 
corrolivc  fublfmed  together,  946 
May  be  prepared  alio  by  Jubiinung 
orpnncne  and  corrofive  fublimatc, 

1281    Can  scarcely  be  made  to 

unite  with  marine  acid,  1281. 
Crtii«Aon,un  excellent  teft  for  acid* 

or  alkalies  prepared  from  it,  I33O, 
C*b*'*  experiments  nn  the  nature 

of  the  acid  of  borax,  86a. 

Cakareuu  earth  Dccompolition  of 
vitrioSated  tartar  by  their  tolutions 

explained,  270  Mr  Kirwan'*  ex- 
perimentt  mi  them,  437  Form 
gypfum  with  vitriolic  acid,  633 
Diffidvc  in  the  nitrous  acid  into  an 

acrid  liquor  which  cannot  be  cry- 
stallized, 747  Decompofe*  this 
acid  by  frequent  diftiUatieat,  784 
Are  convertible  by  it  into  a  kind 

of  phofphorus,  749  Form  like- 
wile  a  phofphorus  with  the  marine 
acid,  797  Their  effects  on  tbe 
folution  of  filvcr,  736  Form  a- 
ftiiitgcnt  compounds  with  the  ace- 
tous acid,  871  Decompofe  cream 
of  tartar,  887  Have  a  great  at> 
'  traction  for  saccharine  acid,  000 
Compofe  fluor  fpar  by  being  com- 
bined with  it*  acid,  831  And 
tur.gften  with  the  acid  extracted 
from  it,  971. 
CaUt;  of  metals;  arguments  againft 
the  exifience  of  phlogifton  from 

the  reduction  of  thofc  of  the  per- 
fect metals  without  addition,  140 
Rcduitior.  of  metallic  calces  hy  in- 
flammable air,  147  Different  co- 
lours exhibited  by  them,  loa 
Tl.ule  ol  fame  metals,  when  pre- 
pared by  nitrou*  acid,  almoft  to- 
tally infoiuMe  ever  afterward*,  J96 
Why  little  or  no  elastic  fluid  is 
produced  from  them,  113  Of  their 
attraction  to  phlogi Don,  3*6  How 
to  find  the  fpecific  gravity  of  the 

different  roeti-.llic  calces,  347 
Whence  their  various  degree*  of 
aflinity  to  phlogifloii  may  be  de- 
termined, 3*8  Calces  of  copper 
precipitate  depbkjtifticated  solu- 
tion* of  mm,  343  Solutions  of  the 
dephlogillicated  calces  of  iron  re- 
fufe  to  cryftalline,  437  Calces 
of  iron  precipitated  of  a  reddifh  co- 
lour from  fpirit  of  fait,  46]  Cal- 
ces of  goldfoluole  in  the  vitriolic 


Index. 


ami  nitrous  acids,  4? 3  Rcsfnn  of 
the  iiicrcufc  of  weight  iu  metalline 
calces,  524  Ucnrman's  opinion 
concerning  the  Sul  initial  ion  of  me- 
tallic calces,  1116  Erroneous,  ib. 
J'.ftVels  of  the  colouring  matter  of 
l'riifiian  blue  0:1  metallic  cakes, 

Cahinatit*  t    quantity    of  phlogiftott 

loft  by  metal*  daring  chut  opera* 
tion,  33a    Of  the  affinity  of  their 
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1411    Converted  into  %  true  cflen-  Q#ljStrt*J  tartar,  made  by  boilisjf 
tial  oil  by  reptttcdly  distilling  it     cream  of  tartar  irith.  iron,  Z-)} . 
with  bole,  1433.  Into  an  acid  fait  by  cft-ndm,  chemical,  explained,  551 
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dillilling  it  Several  times  with  d: 
ph'ogi  located  Spirit  of  nitre,  1434 
Effect*  of  this  file  on  alka'net  and 
metals,  ib  How  diftin£uiJhed  Srom 
acid  of  Sugar,  ib  Account  of  the 
method  of  extracting  it  from  the 
rices  which  produce  it,  its  ui'tt, 
*C.  ib. 


cakes  10  tKc  deficient  part,   331  CaxUi'-.  phoSphorus,   how  prepared, 


Calcination  of  metal*  by  fire  de. 
feribed,  s%%  Of  their  calcination 
and  increafe  of  weight  by  acids, 


1414    Become*  lumiuoo*  by  «■ 
poSurc  to  the  fun,  or  the  light  of 
aiiekSrieal  flafh,  ib. 
313    Keofoll  of  this  increafe,  J 14  Cafxtitiu  of  bodies  for  containing 
Solubility  of  metals  increased  by     heat:  that  phrafc  explained,  5s 


calcination,  545  How  to  perform 
the  operation  of  calcination,  583 
Why  a  flight  calcination  destroys 
the  exploit ec  property  of  aurum 
fulminant,  ll>4  Effects  of  via* 
lent  calcination  on  nickel,  1307. 

CttLhtd  tKttalt*  Set  Calci:iaUtnt  Cal- 
srs,  Ca!r,  and  MtUl- 

Calculur,  human  ;  Scheck's  experi- 
ments on  it,  1455  His  conclu- 
sion 


How  they  are  to  be  distinguished 
from  the  temperature  and  abfoliite 
heat  of  bodies,  $3  The  capacity 
of  a  body  for  containing  heit  the 
fame  with  the  act  inn  of  heat  on 
the  body,  III  Nicholibn's account 
of  the  capacities,  of  bodies  (or  con- 
tuning  heat,  113. 

Cejt-iron  Scarcely  dccompoSes  the  So- 


Some  curio-iily  marked  nn  :l.c  in- 
fids  of  a  phial  by  means  of  the  light 
of  the  fun,  756. 
C/iV-ml  proved  tn  he  the  fame  with 
phlogiltLin,  in;  Decifive  prooT* 
of  their  identity  fiom  Dr  Pncft- 
ley's  experiments,  146  Spirit  of 
wine  convertible  into  charcoal,  I47 
Charcoal  cniitely  diflipatcd  into 

inflammable  air  by  the  heat  of  a 
burning  leas  in  vacaw,  I48  De- 
phiogifticated  air  converted  into 
aerial  acid  by  its  union  with  char- 
coal, 1«I    Sulphur  produced  by 

diililliu|  concentrated  vitriolic  a» 
cid  with  charcoal,  7I5  Or  by 
calcining  vitiiohted  tartar  with 


♦rued  to  chemiftr) 
hour-  of  the  alehei 
ftory.  of  chemistry 
of  Paracclfas,  15 

ftuditd    bv  L.uid 


from  the  lit- 
ftithn  13  Hi. 
from  the  time 
The  feienci 
Veralam,  t6 


improved  l.y  Mr  L>oyie,  1;  Che- 
mistry emerge*  from  its  ohiv-.rity, 
J  8  Receivet  considerable  advan- 
tages from  the  founding  of  the 
Royal  Society,  and  other*  of  that 
hind,  19  Great  improvemectt 
nude  by  chemifta,  of  Tlriout  ca- 
tions 30  Perfect  theory  of  che- 
miftrj  defined,  il  Obje&s  of 
ehemiftry  how  diftinguslhed  from 
the  agent),  it  ClaOificatioil  of 
the  objects,  163  How  far  water 
is  an  object  of  ehemiftry,  549  Of 
tlie  different  operations  in  chemi- 
ft»y.$j4,e//T- 


lution  of  copper,  345. 
concerning  its  competition,  CawtU«'i  method  of  purifying  ether, 
J436  Is  found  tmiverfatly  in  u-  aci  7:^  Shows  that  pyrophoru* 
tine.  1473  Bergman's  expert-  it  not  injured  by  cxpofure  to  fight, 
merttt  OH  it,  1400.     Calcareous  t4'8. 

earth  contained  in  it  Separated  by  CLiwajyt,,  SuppoScs  heat  not  to  be  a 
means  of  the  vitriolic  acid,  146a     diftinii  fubitancc,  69    His  caku- 


the  fame,  716    Arfenical  acid  Chcm-jl^,  i.nciovitnent*  by  thofe  of 
takes  fire  and  fuhlimei  into  regnlus    different  nations,  18, 19, 10  How 
with  it,  92a    Neutral  arfenical    divided,  ss$- 
Salt  decompoSed  by  it,  916    Char-  Ct™  turptKtrxt  deScribed,  I433. 
coal  diflolved  by  liver  of  Sulphur,  Cinutiiar :  of  the  distillation  of  it  from 

manganefe,  1396   See  KenmUtm. 
Cloy    whether  the  earth  of  alum  h 
to  be  cotifldrrcd  as  a  pure  clay  or 


Red  colour  of  the  Solution  in  ni- 
trous acid  accounted  for,  146a 
Mr  Higgin'j  experiments,  1460 
His  account  of  its  component  pin  ts, 
146.J,  1468  Esperiment*  on  the 
Sublimate  ariung  from  it  on  diilil- 
lation,  1463  Experiments  •  with 
nitrotii  acid,    1466  Cryftalliri 


lation  of  the  quauti'y  of  6\ed  air 
contained  in  impure  vegetable  fix- 
ed alkalies,  417  Shew*  that  ni- 
trous acid  may  be  artificially  pro- 
duced Srom  a  mixture  of  dephlo- 
gifticated  and  phlogiiticated  air, 
id  711  His  opinion  concerning 
the  nitrou*  acid,  1474. 


1025  Phenomena  on  diftillation 
with  manganefe,  1388  Mofl  in- 
flammable matters  reduced  to  char- 
coal, I4J0  Dinvrence  between 
the  coal*  of  different  fubftanccs,  ib 
Some  coals,  particularly  thoSe  of 
animal  fubftances,  can  Scarce  be 

reduced  to  afhes,  ib  ifullock's 
blood  affords  a  coal  of  this  kind, 
ib  Concrete  oily  fubftanccs,  or 
Soot,  burn  with  equal  difficulty, 
ib  Some  of  thefe  co all  almoft  re- 
Sift  the  action  oS  nitre,  ib  This 
SubltJoct  pcrt'eell)-  refraclor) ,  143 1 
How  Set  on  fire  by  the  nitrens  add, 
I476 


tion  of  the  nitrous  Solution  by  ex-  Ca^iV  aliAi,  how  prepared  by  Mr  C*'»'"-'  uttraSJtn  particularly  treated 


poSure  to  the  Sun,  T467  Remarks 
on  the  remedies  proper  Sor  diffol- 
ving  the  ftone,  1469  Sublimate 
of  calculus  met  with  in  consump- 
tive and  gouty  perSons,  147c  DiS- 
folution  ought  not  to  be  attempted 
when  the  Stone  is  Urge,  ib. 
Cahnini ;  oS  the  acid  obtained  from  it, 
982  All  the  calculi  produced  in 
the  human  body  of  the  fame  na- 
ture, ib  Diffolved  by  concentra- 
ted vitriolic,  and  by  the  nitroiu 
acid,  but  not  by  the  marine  acid, 
lb  The  acid  of  takulu*  produce* 
deep  red  Spots  on  the  Skin,  983 
Aflume*  a  blood  ied  colour  by  eva- 
poration, ib. 
Cattmd,  a  name  given  to  mercurius 
dulcis  feTcral  times  SnUimed,  814 
Repeated  Sublimation  no  improve- 
ment on  the  medicine,  ib 
Cafe  of  the  diltolvcd  metal,  with  va- 
rious degrees  of  phlngilion,  con- 
tained in  metalline  Solutions,  214 
ReaSons  for  believing  that  metal* 


Bergman  for  hit  experiments  on 
the  precipitation  of  metals,  131 
Platina  imperfeAly  precipitated  by 
cauftic  alkali,  434  Throws  down 
a  brown  precipitate  Stem  Solution 
of  filvcf,  435  Corrodes  Stone- 
ware, 393  [596]  la  befc  refilled 
by  Silver,  ib  How  to  prepare  lu- 
nar cauftic,  yja  Spirit  of  wine 
converted  into  vinegar  and  water 
by  repeated  diftillations  with  cau- 
ftic alkaii,  iot?  The  common 
fixed  alkalies  compoSed  of  a  cauftic 
Salt  and  fixed  air,  10.20  Throws 
down  an  inSoluble  precipitate,  Srom 
Solution  of  terra  pondciofa,  icc6. 
Caafiititv  fuppofed  to  be  occaftom-d 
by  the  attraction  of  phlogifton 
from  the  fubftance  acted  upon,  119. 
foevi,  a  kind  oS  Spar,  die  Same  with 
Spathum  ponderofuin,  forms  a  re- 
gului  of  antimony  inllaiitaneoufly, 
Dr  Withering'!  description 
of  a  fubftance  of  this  kind  found  in 


oS,  161,  ti  fry.  Sec  Atlr  je/.-wi.  Berg- 
man's account  of  the  caitfc  of  che- 
mical Solution,  193  Kirwan's 
definition  of  chemical  attraction, 
160  Difference  betwixt  it  and 
cohesion,  261  Geoffroy's  rule  for 
determining  the  degrees  oS  che- 
mical attraction,  26J  Chemical 
decompositions   apparently  Single 


not,  o«;  MargraaS  demontlrate-s 
all  clay  to  be  compounded  of  earth 
oS  alum  and  Some  other  principle 
mechanically  mixed,  6^8  expe- 
riment of  Dr  Lewif,  which  Seems 
to  Show  that  clay  undergoes  a 
change  by  being  converted  into 
earth  of  alum,  049  Eergman't 
experiment  to  determine  the  utili- 
ty of  adding  clay  to  the  ley  oS  alum 
in  order  to  abforb  ihe  Superfluous 
acid,  68a  Advantages  of  uling 
clay  rather  thin  alkalies,  68j  De- 
phlogifticatcd  vitriol  decomj-ofed 

by  clay,  684  Uitt  not  the  per- 
Sea  kind,  ASj  Clay  tifed  in  the 
purification  of  wutet,  S86  And 
in  that  oS  tartar,  ib  Combina- 
tion of  arfcnicai  acid  with  clay* 
939  Colouring  matter  of  1'ruS- 
fiajl  bltte  cannot  diiTolve  clay, 
1189  Method  of  diflilling  Spirit 
of  fait  by  means  of  it,  148a. 


are  often  double,  963    Invention  Ckgttrn,  Dr:  great  difference  be 


of  chemical  marks  and  characters, 
35 1  New  chemical  language  in- 
vented by  the  French  chemiSts, 
SS*  Itt  ridiculous  appearance  in 
an  attempt  to  explain  the  fuliuina- 
tion  of  the  calx  of  iilrer,  1 144  Of 


twixt  his  c;ilcuhtions  and  thofe  of 
Dr  Crawford,  48  His  opinion 
concerning  the  ufe  of  thermome- 
ters, 73  Kis  riypothr-fn  concern- 
ing fire,  74  His  proof  that  fire 
i*  an  elementary  fluid,  8i. 


Derby  Aire,  1068. 
arc  reduced  to  a  cnlx  by  Solution,  Gmfn  or  fVlrUt-lttJ,  how  prepared, 
413  IncreaSe  of  attraction  be-  8;5  Observations  on  the  pioccls 
twixt  the  calx  oS  iron  and  phlogi-  Sor  preparing  it,  876  Its  poil'on- 
fton  dcninnStrated,  34a  Calx  oS  oils  qualities,  ib. 
iron  Soluble  in  lixivium  Sanguinis,  Chjli  at  firft  diffolved,  and  the  Solu- 
1175  Hut  not  when  highly  de-  tion  afterwards  coagulated,  by  acid 
phlogifticated,  1 1 76  of  arfenic,  ojc*  Flower*  of  ben- 

Ctapbtry  a  volatde  fubftance  belong-     zoiu  impefSceJly  extracted  by  boil- 
ing to  the  claSs  of  eScntial  oils,     ing  with  chalk,  9S8. 
Voi.,  IV. 


tables  oS  chemical  affinities  or  at-  Cht^rintmg  ■  iron  liquor,  how  prc- 

tradiont,  SSS  Dr  Black's  gene-    pared  for  that  porpufe,  873. 
ral  table  of  attradious,  ii>    His  Chfi.-,  »f  nitrt,  a  liquor  prepared  by 
observations  on  chemical  veffeU,     deflagrating  nitre    and  charcoal, 

;8o. 

Coating  nfxitfit  t  lute  proper  for  that 

purpofe,  3S0. 
&hb/  at  it*  diffuhition  in  acids,  and 
prccipit^'iort  from  them,  344  la 


537  Good  and  bad  qualities  of 
giaSs  as  a  material  for  tbcfe  vef- 
Sebv,  538  Of  metal*,  560  Of 
earthen  ware,  5C*I  Of  Chemical 
furnace*,  599  Sec  F*rA*m. 
Chntijiry  dti'cribud,  I  Hi^h  anti- 
quity of  the  Science,  i  SuppoSed 
to  bt  Sounded  by  &iphvni,  an  Egyp- 
tian, 3  jVtofcs  thought  to  nave 
been  well  verfed  in  ehemiftry,  4 
Demoeriius  taught  chcmif'.iy  by 
the  Ejr>-ptian  pricfls,  ib.  Cliemt- 
Sl.-y  intruductd  into  medicxe  3Stcr 
•  hit  time,  ib.  Some  advantages  ac- 
4«« 


not  compofed  parlly  oS  iron,  136 
Is  precipitated  by  iron,  361  Some 
heterogeneous  matter  precipitated 

from  it  by  nickel,  363  Solutions 

of  cobalt  let  fall  a  white  powder 
on  ibc  addition  of  biSmuth  or  cop- 
364    Of  itt  folation  in  vitrt- 


I"  r 

ohc  acid, 

Cid,  497 


496,  710    In  nitrous  1- 
In  marine  arid,  49S 
Formi 
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t  a  red  folut'ton  with  the  ni- 
trous acid,  769  Difcovtrabie  in 
ores  by  means  of  this  scid,  770 
Forma  a  beautiful  fvmpathetk  ink 
with  marine  acid,  82a  DilTolvcd 
by  the  acid  of  arfenic,  954  The 
femimetal  particularly  defcribed, 
and  its  properties  confidc-red,  1293 

lt$  calx,  called  ttffrt,  defcribed, 
Za04  Reduction  of  the  calx  «p 
tremcly  difficult,  Ilo6  It*  pro- 
perties when  cxpofed  to  heat,  1297 
Calcines  fpontancoufly  in  the  air, 
1 298  A  beautiful  blue  glafe  form- 
ed from  its  calx,  1199  Pheno- 
mena of  it  with  vitriolic  acid,  1100 
With  nitron*  add,  1301  Willi 
marine  acid,  130ft  With  the 
acid  of  borax,  1303  With  nitre, 
ib.  With  61  ammoniac,  1304 
With  (ulphur,  1303  May  be  fa- 
pirated  from  nickel  by  nitre,  1311 
Method  of  prepDrins?:  a  red  (ah 
from  it  by  meant  of  the  vitriolic 
add,  710. 

fait/tin:  difference  betwixt  it  and 
chemical  attraction,  «6i. 

CtUi  an  exceffive  degree  of  it  ae 
Ghfgow,  6»  In  (Siberia  and 
Hodfon's  Bay,  03  Severity  of 
the  cold  in  the  northern  regions 
mitigated  by  the  produdtiou  of 
.ice,  87  Heat,  light,  cold,  and 
clearicity,  tb«  effert*  of  an  unj- 
verfai  fluid,  101 . '  Particular  lolu- 
tion  of  the  phenomena  of  heat  and 
cold,  101  Inftanceii  of  bodies  ex- 
panding by  cold,  103  Cold  fup- 
pofed  to  be  a  pofirive  fubflance 
from  the  prodigious  expatifive  force 
of  water  in  freezing,  1 07  Ur 
Cullcn's  experiments  on  cold  pro- 
duced by  evaporation,  124. 

Celtur  of  metallic  folutimia  caufed  by 
phlogifton,  218  A  beautiful  white 

one  Sou  lead,  703 ,  A  green  one 
from  copper  and  cream  of  tar- 
tar, 894  How  to  reftore  the  co- 
lour of  gold,  1130  Offilvcr,H37. 
Colour!,,*  malic  of  Prufiian  blue  in- 
veftigated  by  Mr  Schecle,  1x71 
This  matter  flies  off  from  the  lixi- 
vium fanguinU  when  expofed  to 
the  air,  r i?»  Thi*  effeA  fuppo- 
pofed  to  he  owing  to  fixed  air  in 
the  atraofphere,  H73  The  co- 
louring matter  fixed  by  the  addi- 
tion oi  fome  green  vitriol  to  the 
lUivinm,  1174  Calx  of  iron  fo- 
luble  in  the  lixivium,  IIM  B»t 
not  when  highly  dcphlogifticatcd, 
Iiyd  The  colouring  matter  ta- 
ken up  by  the  air  after  it  has  been 
expelled  by  acid*,  II77  Eff«S' 
of  diftilling  the  lixivium  with  vi- 
triolic acid,  1178  Attempts  to 
procure  the  colouring  matter  hy 
Itfelf,  1175?  Neutral  fait  formed 
by  it  for  difcovering  iron  in  mine- 
ral water*,  1180  Eife&s  of  di- 
luting the  fait  with  oil  of  vitriol, 
ll8(  The  colouring  matter  u- 
nites  with  volatile  alkali,  1 181 
Hew  to  free  it  perfectly  from  any 
vitriolic  taint,  1183  To  prevent 
its  efcapc  through  the  lute  during 


diftillation,  1184  The  colouring 
matter  neither  acid  nor  alkaline, 
1185   Form*  a  kind  of  ammoni- 

acal  fill  w:lh  volatile  alkali,  n86 
Diflolvcs  magneiia  alba,  Il8f 
Very  little  terra  pondcrofa,  Il88 
Diffolve*  lime,  but  not  clay,  1189 
This  i'olution  moft  proper  for  ma- 
king: experiments  on  metals,  1190 
Precipitates  the  folutions  of  filver 
and  quickfilver  in  nitrous  acid,  and 
of  iron  in  fixed  air,  11 91  Its  ef- 
fect* on  the  metallic  calces,  119* 
On  metallic  folutions,  1I93  It* 
conflitueiit  parts  itiveQigatcd  by 
experiment,  1194  I*  of  an  in- 
flammable nature,  1195  Suppo- 
fed  to  contain  aerial  acid  and 
phlogifton,  1 196  Ingredient*  in 
its  compoStion,  1199  Unfuc- 
ceMid  attempt*  to  produce  it  by- 
volatile  alkalies  id  a  liquid  fta'.c, 
isco  SutcefJul  method  with 
fal  ammoniac,  felt  of  tartar,  and 
charcoal,  iaoi  1»  volatility  do- 
ftroyed  by  manjpncfe,  1904  Can 
fcparate  only  mercury  and  filver 
from  their  lohitiou  in  nitron* acid, 
laoj. 

Cttwn  of  vegetables  changed  by  *- 
eitk  and  alkalies,  173  Different 
colours  of  metallic  calces,  19s 
Colours  imparted  to  various  kinds 
•if  tloncs  by  fohition  of  filvrr,  fsi 
Colours  of  various  kinds  deftroyed 
by  dephlogifticated  fpirit  of  ialt, 
I484. 

Comparative  beat  of  hodie*  defined, 
40. 

dmptt/l,  artificial,  of  Cramer  for  ma- 
kuig  nitre,  718. 

Ctmft-uuJi  of  two  metals  romctimcs 
heavier  than  either  of  the  ingre- 
dient*, 113d  More  fufible  than 
either  of  them  fingly,  54*  Great 
fusibility  of  thole  of  tin  and  hit 
muth,  543    Fufibility  of  thefe 

augmented  by  the  addition  of  lead, 

ib.  One  fufible  in  the  heat  of 
boiling  water,  544  Plauna  unite* 
readily  with   compound  metals, 

Concentrated  addi  phlogifticated  by 
_  alkalies,  409  Concentrated  ni- 
trous acid  diflolvcs  left  metal  than 
when  diluted,  489  Mow  to  ob- 
tain a  very  concentrated  acetous 
acid,  881  Violent  action  of  the 
concentrated  nitrous  acid  upon 
molybdma,  960  Manner  me- 
tallieum  foliihle  in  concentrated 
vitriolic  acid,  1063  Precipitated 
from  tt  unchanged  by  vegetable 
fixed  alkali,  1064  Why  the 
concentrated  vitriolic  acid  dit- 
folvcs  manganefe  without  addition, 

C.cndtnfaUen  of  vapour  produces  a 
gTcat  cpjantity  of  heat,  43,  \\$ 
Dr  Black's  method  ef  calculating 
it,44- 

Cor-fialM  -water,  the  difficulty  with 

which  it  melt*,  a  mean  of  pre- 
venting inundation*  in  countries 
where  fiiow  and  ice  abounds, 
88. 


Coffer  :  of  its  precipitates,  238  Why 
it  is  diffolvtd  by  folutions  of  filvcr, 
mercury  and  iron,  336  Why 
iron  and  Copper  precipitate  one 
another,  341  Dephlogiitkatcd 
lolutions  of  iron  precipitated  by 
calces  of  copper,  34.1  Dephlogi- 
(licates  the  iron  which  precipitate* 
it,  344  Its  i'olution  fcarccly  de- 
conipofed  by  call  iron,  343  Why 
it  fomctitucs  cannot  precipitate 
lilvtr,  3a!>  Precipitations  of  n;et- 
enry  by  it,  353  Precipitations  of 
copper  by  nickel,  360  Copper 

throws  down  a  white  powder  from 
folutions  of  cob.ilt,  364  Form*  a 
triple  fait  with  regulu  of  antimo- 
ny and  marine  acid,  367  Preci- 
pitates regain*  of  arfenic  from  the 
marine  acid,  370  Proportion  of 
it  diffolvcd  by  the  vitriolic  acid, 
464  inflammable  and  vitriolic 
air  produced  from  it*  folutioo  in 
tbi*  acid,  465  Quantity  of  die 
metal  diffolvcd  by  nitrous  acid, 
468  By  marine  acid,  469  Form* 
blue  vitriol  with  Use  vitriolic  acid, 
693  Of  it*  folutioo  in  nitrous  a- 
eid,  737  In  the  marine  acid,  804 
Form*  a  beautiful  green  ftlt  with 
acetous  acid,  87a  And  with 
cream  of  tartar,  894  Combina- 
tion of  arfenieal  acid  with  it,  947 
Foims  a  n-.ofl  beautiful  blue  laic 
with  cauftic  volatile  alkali,  1035 
Docs  not  greatly  diminifil  the  duc- 
tility of  gold  though  previoufly 

alloyed  with  tin,  1094    It*  nature 

particularly  confidcrtd,  1146  Al- 
ways foftcr  titan  iron,  1147  Will 
not  llrik*  fire  with  flint;  and  there- 
fore of  ufe  to  make  hoops,  &c.  for 
gunpowder  cafks,  ib.  Us  ductilicy, 
tenacity,,  and  fpecifie  gravity,  ib. 
Explodes  violently  by  the  contact 
of  moiflurc  when  in  fufum,  1148 
How  granulated,  ib.  How  calci- 
ned, 1149  The  calx  exceedingly 
refractory  ib.  Soluble  by  all  acid 
and  other  falinc  fubfLanccs,  and 
even  by  water,  1130  More  fo- 
lublc  in  cold  liemorj  than  in  hot, 
ib.  Undergoes  fome  change  hy 
combination  with  vegetable  acids, 
1 1$  I  How  amalgamated  with 
mercury,  1152  A  curious  amal- 
gam formed  by  mercury  and  ver- 
digris, ib.  Dr  Ltwit'i  methods 
of  amalgamation,  1 153  Forms 
brafs,  prince's  metal,  cXe.  by  the 
addition  of  calamine  or  tine,  II54 
Crucibles  in  which  tbcfc  operations 
are  performed  tinged  of  a  deep 
blue  colour,  ib.  Forms  bcll-nietal 
with  a  mixture  of  tin,  1133 
Lewis's  obfervations  on  the  fpeci- 
fic  gravity  of  thk  and  other  me- 
tallic compounds,  413d  White 
copper  made  by  fufion  with  an  e- 
quiil  patt  of  arfenic,  II37  A  fin* 
gold-coloured  metal  formed  by  u 
mixture  of  copper  and  phiioa, 
1 34 1  Phenomena  attending  the 
dilfolution  of  it  in  volatile  Ilkali, 

1033. 

Cffras.     See  fifriV. 
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Cw-rjife*  precipitated  with- 

out any  decompofiiion  by  oil  of 
vitriol  3IJ  May  be  decompofed 
by  filvcr  in  the  dry,  bur  not  in  the 
UMWft  way,  336  Of  it*  prepara- 
tion from  cjuitkfilver,  8:4,  it  fa. 
Differences  of  its  quality  according 
to  the  different  methods  by  which 
it  is  prepared,  816  Reaion  of 
thefe  differences,  ib.  Method  of 
making  it  at  Amfterdam,  ib.  Ob- 
fervations  on  the  different  methods, 
8l"  Ot  i:s  adulteration  with  ar- 
fenic, 818  Yields  no  butter  of 
arfenic  by  fnbliniation  with  that 
fubliance,  943, 946  Its  ufe  in  the 
■rcpartion  of  bucter  of  antimony, 
!»I  Of  it*  fuhlimatjon  with 
mniigcinefe,  1397, 
Cramer'*  artificial  compofl  for  ma- 
king nitre,  728. 
GrmvfirJ,  Dr,  hi*  explanation  of  Ir- 
viuv'*  theory  of  heat,  36  Dif- 
fers greatly  in  his  calculations  from 
Dr  Clcghcrn,  48  His  accounts  of 
fcufible  heat,  49  Differs  from 
Dr  lilack,  31  His  opinion  con- 
cerning heat  in  the  abftraclt,  34, 
Hi*  definition  of  fire,  39  Hi* 
metliod  of  determining  the  pro- 
portional Cjuanthie*  ot  heat  in 
bodies,  77  Infufliciettcy  of  hi* 
method,  78  His  iolution  of  a 
difSculty  coneerning  the  feeming 
diftppearance  of  heat,  86  Infut- 

ficiclit,  yl. 

Cream  of  tartar,  how  prepared,  886 
Analyftd  by  Mr  Schecle,  887 
Regenerated,  890. 

CrtU,  Dr,  a  taiftake  of  hi*  concern- 
ing the  production  of  Glauber's 
fab  from  alum  and  common  fait 

corrected,  272  His  method  of 
ctyftalliiing  the  acid  of  lemons 
997  His  attempt*  to  bring  vine- 
gar nearer  to  the  Hate  of  tartar, 

Itx>4    His  proofs  that  all  vege- 
table acids  are  to  be  derived  from 
one  origin,  1006. 
CrttHt    melali»um,     how  prepared, 
Il6.f. 

Crwjl«ll  difcovers  the  new  femimctal 
called  nickel,  1306. 

Cmciiie!  •  of  the  metl  proper  material 
for  them,  ,585  Achard's  method 
of  making  them  from  ealx  of  pla- 
tina,  587  Mr  Pott's  directions 
for  making  them,  5S8  Dr  Lewis's 
obfervations  on  their  conftrmilion, 
389  Porcelain  probably  the  fitter* 
material  for  vdfels  of  this  kind, 
591  Of  Reaumur's  potceUin  as 
a  material  for  crucibles,  19a. 

Cn.jl  produced  by  the  fluor  acid  on 
the  fuiface  of  water,  828  Found 
to  be  of  thu  nature  of  filiccous 
earth,  819  Scheefe'i  experiments 
to  determine  the  nature  nf  this 
earth,  830  The  fame  cruft  pro- 
duced fro.n  artificial  fluor,  831. 
Schecle's  opinion  that  the  earth  is 
formed  by  the  union  of  the  acid 
and  water,  83a  Conceited  by 
Mcffrs  Eoultangcr,  Monutt,  &c. 
833  Their  opinions  fhown  to  be 
er*oucous  by  Mr  bcheelc,  834 
Welgleb's 


Index. 

Wcigleb's  experiments  on  the  ori- 
gin of  it,  839  Found  to  proceed 
from  the  corrofion  of  the  glafs- 
diftilling  vcfTel,  840  How  to 
procure  the  add  free  from  it, 
84a  None  formed  hy_  wining 
fund  with  a  fait  containing  floor 
Mid,  844  But  a  great  quan-ity 
by  adding  powdered  green  glaf>, 

Cryttlttm  pvwitT  thrown  down  from 

folmion  of  calx  of  platina  by  ve- 
getable fixed  alkali,  1}4*. 

CryjJaUiioUnt,  in  chemiuVy  *  how 
to  perform  that  operation,  .573 
CryftaUizatien  of  alum  impeded 
by  vitriolic  acid,  63 T. 

Cry'}jh  of  one  kind  of  fait,  contain 
none  of  any  other,  573  Fulmi- 
nating cryilnli,  114*  Crystals  of 
platina  decompofed  by  the  mineral, 
but  not  by  the  vegetable,  fixed  al- 
kali, Ijii. 

CuIUh,  Dr,  bis  experiments  on  die 
production  of  cold  by  evaporation, 
»»4- 

CapiUataa  •  why  lead  is  useful  !n  that 
operation,  at  Attempt*  to  refine 
platina  by  cupelfatiorr,  I.U5- 

Cuprum  ammtaUttth,   how  prepared, 

Df.com  rostTioNs,  chemical,  are  often 
double,  though  apparently  ftngle, 
163  Explanation  of  thole  effcit- 
cd  by  acids  alone,  1&(>  Deeonipo- 
fitiuns  of  vitriolic  falts  furpoftd  to 
arife  from  compound  force*,  276 
"Why  decompofitioiu  ire  TomelinKs 

incomplete,  405,  400. 

D-jUrrjtien,  an  operation  in  chemi- 
ftty,  bow  performed,  58V 

Dtm*critui  taught  chemiftry  by  the 
ligyptian  priests,  4  Said  to  be 
able  to  imitate  the  precious  ftoncs, 
particularly  the  emerald,  ib  Was 
probably  only  acquainted  with  the 
method  of  making  green  glafs,  ib. 

Dtpfttj  of  mixtures,  its  incicafe  ac- 
counted for,  374  How  to  deter- 
mine the  accrued  %lenfjty  of  fpirit 

of  uHre  mixed  with  water,  387. 
Inmate  of  it  in  compound  fubftan- 
eee,  404. 

Dej'hlagjjlUated  air  converted  U3tO  aO> 
rial  acid  by  charcoal,  131  Ob- 
jection to  the  exjfleoct  of  phlogi- 
fton  from  the  total  combnflion  of  it 
In  fume  cafes,  it*.   Little  phlogi- 

fton  coufumcd  by  the  combuflion  of 

iron  in  this  kind  of  air,  j«j  Of  the 
dephlogiilicated  marine  acid,  200, 
790,  rf/7.  1484  Dephlogitlicated 
green  vitriolcatutot  precipitate  dilu- 
tion of  gold,  226  Quantity  of  mine- 
ral alkali  taken  up  by  dcphlogitti- 
eated  nitrous  acid,  4$*  Solution 
of  dephlogiflicated  calx  of  iron  can- 
not be  crjrOaOised,  417  Dephlo- 
giikieated  green  vitriol  decompofed 
by  clay,  684  Dcphlogifticatcd  air 
a  material  for  the  nitrous  acid,  2d 
7  it  How  to  prepare  the  dephlo- 
gifticated  fpiiit  of  fait,  7yO,  79 f 
Can  fcarccly  be  condenfed  into  a  Si- 
quid,  704  Its  other  propr tries,  ib. 
Acid  of  arfente  procured  by  its 
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means,  019,  1*74  The  only  fol- 
vent  of  platina,  :j  19  Dephtogif- 
ticatcd  fpirit  of  nitre  decompofes 
camphor,  14*4. 

DefbhgiJlUatM  Afrit  of  fob:  expedi- 
tious method  of  bleaching  linen  by 
means  of  it,  I484  Effect  of  it  on 
phlogiflic  matters,  148,;  F.ffcrvef- 
eys  with  rauftic  volatile  alkali,  ib. 
Forms  marine  ether  with  fpirit  of 
wine,  1486  DifTolve*  phofphorus, 
ib.  Method  of  procuring  a  detona- 
ting fait  in  quantity  from  it,  1487. 

Dicbolvi  mdatlvruMt,  a  name  for  t»n, 
on  accuunt  of  its  bad  effects  on 
Other  metals,  u»». 

Dicpberciic  untimely,  how  prepared, 
1264- 

D't'jftr,  Papin's,  described,  567  Ef- 
fects of  it  producible  by  long  Coil- 
ing, »b. 

V'^'/iioi,  in  chemiflry  how  perform- 
ed, $6e. 

Di'gtjrneftll  -  Quantity  of  ingredients 
in  it, 379,411  Prepared  from  ve- 
getable alkali  and  marine  it  id,  ,'94. 

lKjp.-'Mitn  0/  m:talt ;  beat  produced 
by  that  operation,  190. 

Bif}&trmi  how  that  operation  Was 

originally  performed,  6  Mr  Watt's 
experiments  on  the  distillation  of 
water  i»  vtfea*,  45  Proper  me- 
thod of  performing  th:  operation 
of  diftillation,  374  Phenomena 
on  distillation  of  ir.flanin-.able  fub- 
flaiices,  517  Boerhaavt's  experi- 
ments on  the  Jiffolution  of  mercu- 
ry, 1*30- 

D.f  ilUi  wrAgrh,  how  prepared,  871. 

D'vtHtnl  ajjisiliii  explained,  26;. 

Dti/ifi,  Mr,  his  method  of  prepa- 
ring butter  of  antimony,  821  His 
procef*  for  muriatic  ether,  814 
For  acetous  ether,  884- 

Du  Fay  fuppnfes  all  calcareous  ftones 
to  be  phofphorie,  1084. 

Dyting:  the  vitriol  formed  by  preci- 
pitating copper  with  iron  lefs  pro- 
per for  this  purpofc  than  that  made 
after  the  common  method,  344. 

Earth:  water  fuppofed  to  be  con- 
vertible into  it,  24  Has  not  the 
character  of  an  element,  25  Solu- 
ble in  acids,  176  Why  the  me* 
tallic  earths  fcldom  decompofe  falts 
wbofc  bafis  is  a  calcareous  earth  or 
alkaline  fait,  304  Quantity  of 
earth  in  vegetable  alkali,  413  Dtl- 
fieulty  in  obtaining  die  pore  earth 

of  alum,  645    Lewis's  experiment 

to  show  that  elay  underlie*  fome 
change  by  being  converted  into 
this  earth,  649  Silictoii6  earth 
found  in  the  refin  produced  from 
thercfiduum  of  vitriolic  ether,  ad 
fl%  Qnantity  of  filiccous  earth 
carried  up  by  floor  acid,  847 
Earth  of  atom  combined  with  ar- 
fenicjl  aeld,  938  Siliceous  earth 
mod  rompK'tcly  precipitated  by  vo- 
latile alkali,  1074  Forms  a  tiiple 
fa!t  by  precipitation  with  livid  al- 
kali, IO75  Is  diiTolved  by  boiling 
with  alkali,  T076  ^-t-e  SilimNj. 
Vegetable  earth  fuppofed  by  Lewis 
to  be  the  fame  with  nugncfia, 


1088  Mr  Cmelin's  cipcrimcnts 
oa  it,  1089. 
Etrtbt  how  divided,  6th  jio  Vitrio- 
lic acid  combined  with  different 
earths,  63s,  ttfif.  Nftroua  acid 
combined  with  them,  746  Solution 
of  filver  decompofed  by  calcareous 
earths,  jss  CSharaetert  curioufly 
marked  by  the  fun's  light  on  the 
precipitate,  ~$6  Marine  acid 
combined  with  earths,  797  Fluor 
acid  with  tbem,  859  Acetous 
acid,  871  A.-.d  of  ramr,  893 
Of  phofphorie  earth,,  108 1  Earths 
do  not  attxad  the  colouring  mat- 
ter of  Truuian  bine,  1169. 

Eatxhen  wart .-  of  its  properties  as  a 

material  for  chemical  veiTels,  rfii. 

Muriiy  tm&*    See  Cf.jt. 

Eaf  Inditj :  of  the  method  of  pre- 
paring nitre  there,  ys4- 

Bm  Jt  Iuet,  how  prepared,  1037. 

Zfftrvtfintc  attends  the  folution  of 
metals,  188. 

Eiolftralivi,  a  chemical  operation, 
how  performed,  571. 

EJiidargt  -  a  kind  of  fun jcrousfpar, 
or  manner  mctallicum,  found  near 
that  city,  ie6i. 

Ehfit  JUM  extricfiteil  ilnrbtj;  the  fo» 
hrtion  of  metals,  189  Great  quan- 
tity of  elaftic  fluid  generated  by 
the  explnfion  of  aurum  fnluit* 
nana,  1113. 

£t*flitity  occafioned  by  heat,  and  not 

phbigilion,  loj. 

£.',  .}lvr  efrruAew*,  in  chemiftry*  de- 
fined, 177  Precipitation  of  me- 
tals by  one  another  owing  to  a 
double  one,  119. 

ShSrit  JLSJ,  in  winter,  the  feme 
with  the  heat  lent  down  from  the 
fon  in  fommcr,  99- 

E!«irk  Jpari  produces  nitrous  acid 
in  a  mixture  of  dephlogtfticated 
avd  phlogifticatcd  air,  ad  721  Its 
effect  on  a  mixture  of  alkaline  and 
dephlogifticitcd  air,  IJJI. 

ElcBriiJl  why  fo  much  fttonger 
than  that  of  Furnaces,  IOO  Ca- 
pable of  vitrifying  platina,  1335. 

EU3r't<rty :  oronft  of  the  identity  of 
its  fluid  with  fi«e  and  light,  96 
Connection  betwixt  it  and  fire  or 
heat,  97  Ex.eiTive  electricity  of 
the  polar  regions,  98  Electricity, 
heat,  light,  and  cold,  arc  to  he 
looked  upon  as  the  effects  of  one 
nniverfil  fluid,  roi  £xplotioa 
of  fulminating  iilvcr  probably  ow- 
ing toil,  TI40> 

Ehmmn.:  the  fuppofitioacjf  them  the 
origin  of  alchemy,  »j  Mr  Boyle's 
opinion  of  tucm,  14  Are  in  their 
own  nature  invifible,  26. 

Etxrtit  tar  fan  .•  different  degrees  of 
their  flreogth  a*  commonly  prepa- 
red, 1158  Pulvit  algaroth  the 
moft  proper  material  for  their  pre- 
p-ration, 1*59- 

BmiyrtitKjiie  mcidt  produced  by  dry 
rirftiilasion  of  vegetables  are  all  of 
one  nature,  995  An  acid  of  this 
kind  pri'dured  from  the  liquor  in 
which  tartarons  fclcnitcs  is  boiled, 
;  ■;  1  . 
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Em  pyrin  mati  c  cih,  how  rcJtiEed,  1416. 

Emiarnl :  alum-work*  when  creried 
there,  040. 

£agr*vh<g  ex  vttfr,  how  performed 
by  means  of  floor  arid,  »d  857. 

E*!ifiMt  may  fometimes  be  ufed  for 
blowing  up  fire*,  009, 

Epfim/ilt:  proportion  of  ir.gredienta 
in  the  common  kind,  443  In  nw 
trout  Epfom,  444  C^aoot  bo 
found  in  marine  Epfom,  44c  The 
true  Epfom  fait  found  in  (he  ley 
remaining  after  the  cryftctlizaelon 
of  a-um,  C?,i  Prepared  from  the 
bittern  of  Tea- fait,  090 

Et/uilibr;y:K  of  heat  defined,  ?J. 

Ejjrnlinl  fait  of  lemons,  3  kind  of  tartsr 
extracted  from  forrcl,  888  EiTen- 
tial  acids  produced  from  the  juices 
of  vegetables,  their  properties, 994. 
Phofphe  r  us  co m  I; i n c d  iv . ih  eiTc  1 :  t  La  I 
oils,  14  j  »  Analyfi*  of  cflVntial  oil* 
r4f9  Their  tafte  fuppofed  to  be 
owing  to  a  difen jagea  arid,  1410 
Why  thc>  lof;  tb.ir  fol'jbiiity  in  fpi- 
rit of  wine  by  being  frequently  di« 
ft: :  led,  1411  Converted  hy  flrong 
heat  into  empyreomatic  oils,  ib. 
A  coofi-ltrablc  euantity  yielded  by 
all  the  kinds  of  turpentine,  1437-. 

Etier,  vitriolic,  produced  by  a  com- 
bination of  vitriolic  acid  and  fpirit 
of  wine,  717  Mr  Bcaum£'s  me- 
thod of  making  it,  718  It  the 
lightell  of  ail  Squids,  719  Boils 
m  vms*  at  acP  below  o  of  Fahren- 
heit, ib.  Produce*  a  great  degree 
of  cold  by  it*  evporation,  ib  Di£> 
folvc*  gold,  ib.  An  inflammable 
fob:  produced  by  Wnlltiint  by 
eombiniog  ether  with  fait  of  tar- 
tar, 720  This  thought  to  be  a 
proof  of  the.  tranfiu.itatioa  of  vi- 
triolic into  nitrous  arid,  ib.  The 
phenomenon  otherwifc  icceuntcd 

for,  7»x,  ysa  Mr  Cavallo'i  me- 
thod of  purifying  ether,  *d  71a 
A  relin  producible  from  the  refi- 
duum  of  it*  diftijlation,  affording 

vitri»lic,  phofphorie,  and  acetous 
acids,  Glauber's  fait,  fclcnite,  iron, 
and  earth  of  flint,  ib.  Nitrous, 
ether  produced  by  combining  that 

acid  with  fpirit  of  wine,  775  'Dt 
Black.' s  method  of  making  it,  ih, 
Mr  Woulfe's  procda  for  procuiing 
it  in  large  qnintiry,  776  Inquiry 
into  the  nature  of  ether,  777 
Made  by  Dr  IMack  without  any 
fpirit,  ib.  Marine  ether  how  pro- 
duced, S14  Acetous  ether  884, 
Sacdwrioe  ether,  90%  Vitriolic 
ether  cryfiall  uses  gold,  1119  Dol- 
futs'*  metho.)  »f  preparing  it  with 
marine  acid,  834  With  aeetou* 
acid  884  Method*  cf  Pelleticr 
and  other*  for  rectifying  vitriolic 
'ether,  147  r. 
Eiltrifl folmixjt  tf  pM,  its  properties, 

Swp*>"tiir£  vjfel  in  alum-Works  dc- 

fcribed,  674. 
Evjjrjyr.H'M  ■  Dr  Cidleu's  cxpeiiment* 
on  the  production  of  cold  by  it, 
124  Ot  the  method  of  perform- 
ing that  operation  in  cbcmUliy, 

J  J* 
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57*  Lcsil  veffels  moft  proper  for 
evaporation*  in  the  lar^c  mj,  ib. 
Lxfiifiat,  one  of 'the  general  efftds 
of  heat,  6;  That  of  mercery  and 
fome  other  fluidi  proportional  to 
the  degrees  of  heat,  ib  Inftrtt- 
menta  for  meafurinz  the  expanfion 
of  bodiea,  103  luuiincet  of  bodies 

being  expanded  by  cold,  105  lix- 
panfion  of  water  in  free2iBg  oc- 
cafioncd  by  the  extrication  01  air- 
bubblcs,  109. 
Exp<mfi«t  firtt  tf  water  exceflfivc  in 
the  «A  of  freezing,  106  Uftd  aa 
an  argument  lor  the  pofitive  extlt- 
ence  of  cold,  I©7  Explained  by 
Dr  Ulack's  theory  of  latent  heat, 

10.;;.. 

ExfiltjKtn  of  fulminating  gold  vaflly 
f'uperior  to  that  of  gunpowder, 
U08  A  imall  degree  of  heat 
fufScicn:  to  make  thi*  fubftance 
'  explode,  «lo  InQaneea  of  it* 
mifchievous  effect*,  lira  Its  force 
is  not  entirely  directed  downwards 
1113  Of  the  esp!ofion  of  moift 
aurum  fulminans,  1114  Not  oc- 
cafioiieil  liy  a  faliue  principle,  IIIJ, 
IIl6  Nor  by  fixed  air.  It  18  Mr 
Bergman's  theory  of  its  C3ufe,  Iiao 
Occafioncd  by  volatile  alkali,  mi 
Fxplofion  by  the  vapours  of  mer- 
cury, 1*31. 

£xf>Jojic»t,  violent,  oceafiuned  by  heat 
fuddenly  applied,  yaa. 

1;at,  acid  of;  huw  procured  from 
filet,  id  lOlj  Salts  formed  by 
combining  it  wich  alkalies,  3d  1015 
With  earth*,  ib  With  metals, 
4th  loir. 

lot;  of  animals  analyfed,  1418; 

Feramlatim  .-  milk  capable  of  a  com- 
plete one,  979. 

%i  grow  hot  and  take,  fire 

fpni;ta0  2oufly  with  lulphur,  H07. 

Firmitui  Meuntm  the  firft  writer  on 
alchemy,  8. 

Filleting  large  quantities  of  water,  * 
fcheme  for,  569 

Fill r alien  .-  how  to  perform  that  ope- 
ration IIS  cheniiftry,  368. 

Firt  fuppolcd  by  Mr  Boyie  not  to  be 
an  clement  J>erfe,  24  The  contra- 
ry opinion  now  generally  embra- 
ced, 3a  Two  general  theories  of 
it  ineflecm  at  prefent,  33  In  what 
die?  differ  from  the  theory  of  doyle 
and  Newton,  34  Fire  detained  in 
bodies  partly  by  attraction  and 
partly  by  the  preflure  of  the  fur- 
rounciing  fluid,  55  Uerkenhout's 
divifiou  of  fire  into  fixed  and  vola- 
tile, 57  Pure  or  volatile  fire  dc- 
feribed,  5%  Dr  Crawford's  defini- 
tion of  6rc,  59  Mr  Kii  wiii's  opi- 
nion, 68  Mr  Cavundiih's  opinion 
that  it  it  not  a  diftutct  fobuancc, 
69  Seems  deflitutc  of  gravity  and 
visintrtiti,  93  Proof*  of  its  identi- 
ty With  light  and  electricity,  96 
Connection  bet  wixt  fire  and  elcit- 
liciiy,  9y  Vitriolic  acid  contains 
more  fire  than  the  nitrous  or  ma- 
rine, 478  Adda  unite  to  alkalies 
by  giving  out  fire,  and  quit  them 
by  receiving  it,  186,  a8o> 


CHEMISTRY. 

Find  air :  its  fpecific  gravity  deter-     fed  by  too  great  a  quantity  of  wa- 
mined,  4ti   Of  the  quantity  of    ter  and  by  floor  acid,  1080  See 
it  in  vegetable  alkali,  414    In     SXtttui  ttrtb. 
impure  vegetable  alkali,  417    OF  /&>,.-,  martial?*,  how  prepared,  808. 
the  quantity  contained  in  mineral  Flvwtrs  of  Beneoin,  how  prepared, 
alkali,  434  Earth  of  alum  eon-     084,  tt  fif,  bee  Btnam.  flowers 


tain*  a  great  quantity,  446  Of 
the  quantity  of  phlogiftun  in  fixed 
air,  3d  505.  .Alkaline  fills  com- 
pofed  of  a  caudle  fak  and  fixed  air, 
iojo  I*  not  the  caufo  of  the  ex- 

plofion  of  aurum  fulminans,  It  18 
Expels  the  colouring  matter  from 
lixivium  fanguiuia,  1 1 73.  Water 
impregnated  with  it  diflolves  man- 
guneia,  137!. 
FixrJ  altali  lef*  attracted  by  nitrous 
acid  than  filver,  301  Vegetable 


of  fine  prepaid!  by  the  defla- 
gration of  that  femimctnl,  I»JI 

Dr  Lewis's  method  of  reducing 
them,  1*44  An  oil  fopptded  to 
,be  obtained  from  them  by  Mr  Hom- 
berg,  1243  His  miftake  detected 
by  Neumann,  ib.  Another  oil  by 
Mr  Hel'.ot,  1244  Gold  and  tilvcr 
leaf  diflolved  by  thi«  ail,  ib.  A 
great  proportion  of  nitre  alkalized 
by  the  flowers  of  zinc  without  any 
fenfibte  ileflag ration,  1049. 
FUmm:  method  of  preparing  te:1s 
fur  adds  and  alkalies  from  them, 


fixed  alkali  takes  up  an  equal  quan- 
tity of  all  the  acids,  403  Exact 
calculation  of  the  quantity  of  add 

taXen  up  by  vegetable  fixed  alkali,  FluiJ:  Dr  Clegborn's  proof  that  heal 
Stone  ware  corroded  by  the     is  ocuaftorjed  by  one,  8a.  Difii- 


Index. 

its  combination  with  fixed  alkali, 
4>h  830  With  volatile  alkali, 
851  With  earths,  85a  With 
metals  813  Glafs  coriodcd  by 
it  and  by  the  fak  produced  by  its 
combination  with  volatile  alkali, 
854   Great  difficulty  of  preftrving 

this  add,  8cj    Golden  veflela, 

or  a  phial  lined  with  oil  and  wax, 
recommended   for    this  purpofe, 

856  Dr  Frieftley'e  method  of 
converting  the  floor  acid  into  air, 
8,57  Rctra&s  his  opinion  of  ita 
being  only  the  vitriolic  acid  alter- 
ed, in-  Floor  acid  cannot  be  ex- 
pelled by  that  of  arfcnic,  934 

Why  it  cannot  diffolve  flint  direct- 
ly, I0J3  Why  it  decompofca  li- 
quor of  flints,  Ic8o  Is  fcarce  ca- 
pable »f  diifoNing  matiganefe, 
1366  Explanation  nf  its  uslion 
on  mtngancic,  I383. 


cauftic  fixed  alkali,  393  Fixed 
£al  ammoniac  the  fame  with  a 
combination  of  the  marine  acid 
end  Calcareous  earth*,  797  Com- 
bination of  fluor  arid  with  fixed 
alkali,  4th  8jO  Fixed  alkaline 
falts  how  procured,  toi6  Vege- 
table alkali  cryftallized  in  various 
ways,  SOI?  Changed  by  combi- 
nation with  marine  acad,  !Ot8 
Combination  of  fixed  alkalies  with 


Shout  ■•  platina  and  fome  of  iu  cal- 

eulties  concerning  the  nature  and      cesfulilde  by  their  means,  1337. 
properties  of  this  fluid,  83    Heat  A«i«m's  account  of  the  fpecific  gra- 
moft  probably  the  action  of  an     vity  of  different  hinda  of  air,  375 
omniprefrnt  fluid,  9a     Seafible     An  experiment  of  his  confirming 
heat  always  produced  by  the  con-      tliofe  of  Mr  Kirwan,  394. 
verfion  of  a  fluid  into  a  folid,  116.  Fvjfilc  alkali.    See  Mineral, 
Fluii.'iiy  occafioncd  by  the  abforption  fvuruey  denies  thit  platina  can  be 
of  bear,  115,  119    A  proof  of  this      amal|rrimatcd  with  mercury,  1350 
from  its  being  iivpofftble  to  cool     Inccnfiftencc  in  his  accouut  of  itt 
water  below  3a0  without  freezing,    hardneft,  1351. 
Iiy.  F>  «jf  'lily  of  glafs  when  not  well  an- 


falphur,   1021     With    cxpreffed  FhaJi  differ  in  the  degrees  of  abfolutc     ncilcd,  559. 


oils,  IOi6  With  effential  oils, 
IO»7  With  phlogifton,  IO»8 
Differences  obl'erved  betwixt  tbofc 
obtained  from  different  vegt-lablci, 

ioao  Precipitate  foiutiona  of 
terra  pondcrofa  whether  in  their 
mild  or  eauftic  (late,  1054  The 

cauftic  fixed  alkalies  throw  down 
an  infoluble  precipitate  from  thefe 
folutions,  1056  Marmor  mctal- 
licum  precipitated  unchanged  from 
oil  of  vitriol  by  mild  veget.blc  al- 
kali, 1064  A  triple  fait  formed 
by  fixed  alkalies,  filiceous  earth, 
and  fluor  acid,  The  mine- 

ral, but  not  the  vegetable,  fixed 
alkali  decompofe*  cryftal*  of  pla- 
tina, 131a. 
F!i»>s,  earth  of,  fuppolcd  to  undergo 
a  tranfmutation  by  being  difiolved 
in  an  alkaline  liquor,  1009  This 
change  denied  by  Mr  Ber(?m:,n, 

1070  The  fuppofed  tranfmuta- 
tion found  to  arife  from  an  admix- 
ture of  day,  1 071  Cryftals  of 
flint  produced  artificially  by  Mr 
Bergman,  toy*  Why  the  fluor 
acid  will  not  difTolvc  flint  dircOliy, 
1073  Earth  of  -flfota  moft  com- 
pletely precipitated  by  volatile  al- 
kali, IO74  Forms  a  triple  fait 
with  fluor  acid  and  fixed  alkali, 
X075  DilTulvcd  by  boiling  in  an 
alkaline  liquor,  1076  Has  a  re- 
markable  attraction  for  alkaline 

folta  in  the  dry  way,  1077  to 

very  rare  and  fpongy  when  preci- 
pitated,' 1078  Why  the  alkaline 
folutioii  fomttimes  cannot  be  pre- 
cipitated by  an  acid  without  heat, 
1079  Liquor  of  flinu  decompo- 
* 


heat  thty  contain,  46    The  thin-  Front*:  of  the  method  of  making  nt- 
neft  fluids  contain  the  gmteft     tre  there,  731. 
quantity  of  heat,  47    Mr  Watt's  Freezing s  of  the  prodigious  cxpanfivc 
experiments  on  the  evaporation  of     power   exerted  by  water  during 
fluids  an  wow,  1*6     Fluid*  part     that  aft,  106. 
with  more  heat  than  folid  bodiet  Frisian  makes  aurum  fnlminans  cl- 
ean, sra>  plode  without  any  heat,  mi. 
Floor  ttidi  why  it  can  be  reduced  fulmlMlhu  cabt  of  filver  made  by 
into  air  without  any  addition,  107      Kunckcl,  736  _  Fulminating  cop- 


Firfl'difcovcred  by  Mr  Ma  rgraaj, 
8a6  Prepared  by  diftiiling  floor 
fpar  with  oil  of  vitriol,  817  Forms 
a  white  earthy  crull  on  the  lurface 
of  water  put  into  the  receiver, 
818,  tt  fif.  See  Crttfl,  Fluor  acid 
provrd  to  be  diflincl  from  that  of 
fca-falt,  8^3  And  from  the  acid 
uf  vitriol,  836  Quicklime  pro- 
ved to  be  the  t  avis  of  fluor  fpar, 


per,  1033.  Fulminating  gold, 
110$  See  Atmtm  f«lwi*<i»r.  Ful- 
minating filver  made  by  M.  Btr- 
thollet,  1138  How  prepared, 
II39  See  Slhtr.  Fulminating 
quickfilvcr,  how  prepared,  3d  903. 
Fumt,  i  nitrous  and  fulphureous  cf- 
fervefce  with  one  another,  626 


Gold  not  rendered  brittle  by  the 

fame*  of  tin,  1093. 
837  Miftahe  of  M.  Monnet  on  Aram,  a  portable  one  defcribed, 
thia  fubjcA,  838    Wieglcb'a  ex-     600    Form  of  Boerhaave's  port- 


perimcnts  on  the  c::rth  contained 
in  (hit  add,  839,  84O  -Mayer's 
examination  of  the  acid,  St  I  How 
to  procure  the  -acid  free  from  fili- 

ecoos  earth,  84a  Experiment! 
for  thia  purpofe  with  an  iron  di- 
alling VCtTel,  84  3  A  fait  con- 
taming  f.uor  add  forma  no  crufl 
by  being  mixed  with  fond,  844 
Hut  a  great  quantity  with  powder- 
ed glais,  845  Of  the  quantity  of 
filiceous  earth  which  floor  acid 
carrie%  alon£  with  it,  847  Vio- 
lent action  of  it  upon  tjlafs,  848 
Mr  Wcnzcl's  experiments  on  the 
fluor  acid  in  a  leaden  retort,  850 
This  acid  procurable  by  means  of 


able  furnace,  ib.  Another  descri- 
bed, ib.  Dr  Lewis's  portable  Fur- 
nacei,  601    Objciuon  to  their 

ttfe  in  fome  cafes,  602    Dr  Black V 

furnace,  ad  tfoa    How  adapted 

to  the  various  operations  of  che- 
miftry, 603    Luting  proper  for  it, 

604  Method  of  applying  the 
lute,  603     Melting  furnace,  ad 

605  Mr  Pott's  melting  furnace, 
0*06  Why  ita  Cavity  is  made  of 
a  rvundifh  form,  607  Lewi*'* 
lamp,  91 1  One  confi.rucl.ed  on  the 
principles  of  Argand's  lamp,  ib. 
trnvitr  ncceffary  for  the  operations 


of  chemillry,  399,  n  fry  Direction* 
Cot  buiUing  them  properly,  610. 
the  acids  of  nitre,   fca-ialt,  and  Fujiiiliiy  of  metals  incrcafed  by  mix- 
phofphorus  ad  830    Appearance     WW,   54s     Orcat  fofibility-  of 
and  properties  of  it,  3d  830   Of     mixtures  of  tin  and  bifiauth,  343 

Incrva- 


, Index. 

Incrofed  by  the  addition  of  lead, 
ib. 

fujha :  how  to  perform  that  opera- 
tion in  chtmiftry,  584  D. (Terence 
but  win  the  watery  anil  dry  fufion, 
ib.  Of  the  erudhles  neceffary  for 
the  fufion  of  chemical  fubjectt, 
gtf,  **frf-  See  CrmiUtt.  Fusion 
of  all  mctak  promoted  by  bifmuth, 
1*51. 

Cah qtttam,  in  Sweden;  Rin- 
man's  method  of  burning  the  alu- 
minous ore  there,  66B  \lcdiod 
of  lixiviating  it,  6;c. 

Culh,  acid  of  how  feparated  from 
them,  1537  An  acta  liquor  pro- 
cured  from  them  by  distillation, 
IjjS    Its  propel  tic*,  1*3^. 

(laflru  juite  of  animals  tofctains  phof- 
phonc  acid,  9014. 

Cra^yy**  rule  for  determining  the 
degree*  of  chemical  attradion, 
16a  His  table  of  affinities,  .533 
Invcftigates  the  conftituent  parts 
of  alum,  641  His  theory  of  l'ruf- 

fiasblue,  no*. 
Cirmany  i  method  of  making  nitre 

in  feme  part*  of  it,  730. 
CiaffMa:  a  kind  of  Sputhum  poode* 

mum  found  in  its  neighbourhood, 

1060. 

Cl.tfi:  method  of  engraving  on  it  by 
means      fluor  scid,  sd  8j7. 

O/1/1  vctfiis,  when  to  he  i.f^d  by  che- 
mist*, $j6  Br  Sink's  remark* 
on  til c  properties  of  gtafs  538 
Affords  the  iiliccous  erulk  obferved 
on  fluor  acid,  840  Violent  a&ion 
of  that  acid  on  glafs,  848  Cor- 
roded by  it  and  by  the  am.noniacal 
fait  produced  from  it,  834  iiif- 
snuth  convertible  into  glsfs,  1230 
How  to  prepare  glafs  of  antimony, 
1157  A  beautiful  blue  glafs  pro- 
duced by  the  cak  of  rcgulua  of 
cobalt,  1299. 

GU/i  of  W;  of  the  veffelsmoft  ca- 
pable of  refilling  its  action,  3S9. 

QUft-maiint :  Pliny's  account  of  the 
origin  of  it,  7. 

Olajfri  t  of  the  materials  proper  for 
coating  them,  j  80. 

CUuttur't /nl  ammeitiAi  prepared  from, 
vitriolic  acid  and  volatile  alkali, 
633,  See  Ammttist. 

GUuitr'%  frit:  Dr  Crcll's  miftajte 
Concerning  it*  preparation  from 
alum  and  common  (alt,  271  Its 
decompofition  by  marine  acid 
never  complete,  291  Reafon  of 
thi*  decompofition  explained,  506 
Quantity  of  ingredients  in  it,  431 
Prepared  from  vitriolic  add  and 
mineral  alkali,  6\i  Dangerous 
confluences  of  miflaking  cryftats 
of  mtrc  for  it,  743  Produced  from 
the  refill  extracted  from  the  ren- 
duum  of  vitriolic  ether,  id  73*, 

Gtauhr'i  fphit  rf  n/fre,  734. 


C    H    E    M    I    S    T    R  Y. 

by  green  vitriol,  J15  But  not  by  Grau,!.,;tvn  of  tepprr,  iiovv  performed, 
the  dcphlogifiicated  kind,   vA  M48. 

Why  it  i*  precipitated  by  folurioo  Omitj:  the  element  of  fire  feems 


6z$ 


of  tin,  247  Various  r-rctip. tarts 
of  it;  133  Bell  kind  of  aqua  regia 
for  diilnlving  it,  481  Quar.tityof 
it  taken  np  by  aqua  regia,  48* 
!tt  ea'ce*  foluble  in  the  vitriolic 
and  nitrous  acids,  4S3  Kirwaa'e 
opinion  that  the  metal  eannot  in 
any  quantity  be  diflolvcd  in  the 
nitrous  add,  484  Dr  Brandt'* 
experiments,  mowing  that  it  may 
be  lo  in  ch.(e  velfols,  750  Ixwrs's 
ohkrvation  on  this  expciimeiii,  ib. 
Solution  of  iti  ealces  in  fpinr  of 

salt,  799  duhlime*  along  with 
the  acid,  ib.  The  fublimate  faid 
to  be  the  material  ufed  for  the 
bl&oH  of  i.;t  Jaooarsus,  gso  1*  not 
afftc*lcd  in  auy  way  by  the  arferi- 
ca)  acid,  941  Its  nature  and  pro- 
perties partieobrry  treated  of, 
108?  Unite*  readily  with  all  the 
metal*,  1090  Iti  colour  debated 
hy  all  rhe  metals  except  copper,  ib. 


to  he  destitute  of  it,  93  Of  flud- 
ing  the  fpeeific  gravity  of  the  dif- 
ferent metallic  caleei,  317  How 
Wi  find  the  fpecific  gravity  of  bo- 
dies, 371  OJ'  tie  specific  gravity 
cf  fpirit  of  £>tt,  377  How  to 
find  that  of  the  iftsirediectsvin  di- 
gestive fait,  380  Of  the  pore  ni- 
trotwacid,  3S6  Of  iK  mathema- 
tical fpecific  gravity,  388  liow 
to  confira&ambleof  the  fpecific 
gTBvitie-  of  .fpirits  <if  nsttre  of  dif- 
fereiu  llrcngth,  390  How  to 
find  the  fpecific  gravity  of  pore 
vitriolic  acid,  397  Of  the  ace- 
tous acid,  400  Of  ftiong  vinegar, 
401  Of  fined  air,  411  Of  fixed 
vegetable  alkali,  419  Mr  Wat* 
Ion's  account  of  the  fpecific  gra- 
vity of  fait  of  tartar,  41J  Or 
Lewis's  .obfervation*  on  thelped- 
fie  gravity  of  bcll-mctal  and  other 
metallic  compounds,  tij6 


Said  to  lofis  its  mailettbiiity  re-  Crmt  cJW  produced  from  verdigris 
uurkably  with  do,  1091     Dr    and  cream  of  tartar,  804. 
Lewi*'*  account  of  the  bad  cfle<9s  Gm-fmcJtr :  its  eiplofive  force  vifily 
of  thi*  metal  upon  it,  ib.  Mr  Al-    inferior  to  that  of  »«rum  fulmi- 
chorne's  cxfcrunents  in  oppofition,     nam,  t  08. 
109*   Gold  not  rendered  brittle  Cjf/wt:  proportion  of  ingredient) in 

the  natural  kind,  439  Formed 


by  the  fumes  of  tin,  JC93  Nor  by 

the  addition  of  the  metal  lti'clf  in 

fjuatl  oaantities,  ib.  Nor  with 
the  addition  of  copper,  1004 
Mulieability  of  gold  entirely  de- 
ftroyed  by  a  fmall  quantity  of  re- 
gnlna  of  arfenic.  1095  Surpri- 
sing tenjcity  of  its  pans,  IC96  Is 
not  Itabic  to  rnft  1097  Mrlioyle'a 
experiment  to  (how  its  dvftrudibi- 
lit)',  1008  Of  its  folution  in  aqua 
regia,  1099  Tina  foration  of  a 
corrofive  nature,  1100  May  be 
cryflalhzed,  ib.  Of  the  precipi- 
tation of  the  metal  from  it,  1101 


of  the  vitriolic  acid  and  cjlrarcoos 
earth,  63 j  Some  difference*  be- 
twixt the  natural  and  artificial 
kinHs,  ib.  I*  foluble  in  fcnie  de- 
gree by  .add*,  636  Convertible 
into  quicklime  by  a  ftrong  heat, 

ib.  Fofed  by  a  very  violent  and 
fud^eo  heat,  ami  likewife  by  the 
addition  of  clay  or  calcareous 
earth,  ib.   Decorepofcd  by  fixed 

and  mild  volatile  alkalies,  ib.  And 
by  the  acid  of  arfenic,  913  I'ound 
in  the  concentrated  vitriolic  arid, 


Separated  from  other  metals  by  Hanoves  :  method  of  making  ni- 
grecn   vitriol,    WO»     Esplodes     tie  there,  7*9. 
with   prodigious  force   in   fomc  H.<£h  :  of  the  aluminous  res  found 
cafe*,  it 03 — 11 16  See  Awnm f»t-     it  that  country,  6ji. 

mrxati.    Solution  of  gold  Oy  hepar  fft.)',  two  general  theories  of,  18 

fiilphuri*,  n»7   Medical  virtue*    Lord  Itecon**  derinitiun  of  it,  ao 


of  gold  entirely  imaginary,  IIz8 
Solution  ill  eflenrial  oil  not  pet- 
manent,  ib.  Diffolved  perm  a- 
neutly  in  ether,  and  cryrtallieable 
by  it*  mean*,  t j  19  Revived  from 
its  foiutinu  in  aqua  regia  by  mix- 
ing it  with  lptrit  of  wine,  ib.  A 
method  thus  afforded  of  purifying 
it 'from  other  metal*,  ib.  How 
to  reilore  it*  colour  when  loll, 
1130  Mercury  fixed  by  amalga- 
mation with  gold,  1134  Whe- 
ther it  be  pouible  to  adulterate 
gold  with  putina,  1356  How  to 
dctecS  thi*  fraud  if  it  ihould  be 
pmelifed,  1357 


Uixtlii,Di,  his  experiments  on  the  dif-  GMni  calf:  its  diiTolutiott  adduced 
feretites  betwixt  the  alkaline  falts  a.i  an  inrtance  of  Mofcs's  lkill  in 
produced  from  different  vegetables,  Chemiftry,  4. 
1019    On  the  afhes  of  different  GM.-n  frlpbur  of  antimtoy,  'how  pre- 
plans, 1089    Method  of  making  pared,  1163. 
dulcified  ipiritof  lalt,  I481.  Golden  vejfth  recommended  for  kcep- 
GM:  why  its  folution  it  precipitated  ing  the  ftuor  acid,  8jG. 
Vot.  IV. 


Mr  Boyle's  opinion,  y>  Senti- 
meuts  of  Sir  Ifaac  Newton  on  the 
fuhjefl,  31  Fire  or  heat  general- 
ly allowed  to  he  an  clement  p.-r  fr, 
31  Two  other  theories  inftituted, 
33  In  what  they  differ  from  the 
form??,  34  General  account  of 
Dr  Black's  snti  Or  Irvine**  theory, 
33  Dr  Irvine'*  theory  explained 
by  Dr  Crawford,  36  Absolute 
heat  defined,  37  Great  quantity 
of  heat  produced  by  the  comienfa- 
tion  of  vapour,  43,  iae  DifTer- 
ente  of  the  ebfolutc  heat  of  differ- 
ent fluid*,  46  Thinnest  floid* 
contain  thegreateft  quantity  of  it, 

47  ('rawford*  account  of  fen- 
fihle  heat,  49  Gapadrie*  for  con- 
taining heat  explained,  $  1  Craw- 
ford's opinion  concerning  heat  in 
the  abftracx,  54  Dr  Berkenhoul'a 
opinion  of  its  nature,  56  Heat 
hss  a  tendency  to  diffufe  itfelf  e- 
4  K 


qoatSy  over  bodsea,  60  J*  con- 
tained in  conGderable  quartritie*  in 
all  bouse*,  ol  It*  quantity  limi- 
ted in  all  bodies,  64  Expansion 
an  uui««rfal  effsct  of  heat,  &s 
rlodiet  of  the  fame  kind  and  »f 
equal  temperature  contain  quanti- 
ties of  heat  proportioned  to  their 
quantities  of  matter,  67  Equili- 
brium of  beat  defined,  75  Dr 
Crawford'*  method  of  determining 
the  proportiniial  degrees  of  heat, 
77  His  method  infufficicnt,  78 
Nirholfon'*  account  of  the  theories 
of  heat,  79  Advantages  of  the 
doctrine  that  heat  i*  caused  by  vi- 
Lration,  80  AnfWer  to  IVIr  Ni- 
clioll'oirs  ar^\'.rri»nt,  81  Dr  Cleg- 
horn's  proc.f  that  heat  is  occf.fione J 
by  a  fluid,  8»  Difficulty  anting 
from  the  fuppofition  that  heat  dit- 
fufes  itfeif  equaliy,  84  Another 
from  tke  feemmg  difappcarance  of 
heat,  8j  Equal  dilliilmtiun  of 
heat  promoted  by  it*  abforption 
and  evolution,  89  Heat  of  the 
torrid  zone  thus  mitigated,  00 
Heat  mc!l  probably  the  adiou  of 
an  omnipresent  fluid,  9s  DiAri- 
bution  of  heat  eccafioned  by  the 
asftion  of  the  fun,  94  How  heat 
i*  produced  by  hi*  rays,  95  Cou- 
ncc^on  between  heat  and  elcClri- 

dty,  97  Heat  in  rummer  becomes 
clcCtnc  fluia  in  winter,  99  Solu- 
tion of  the  phenomena  of  beat, 
ici  Mr  Ki.-wan's  theorem  for 
finding  the  pe>int  of  total  privation 

of  heat,  f  14.   Heat  the  cause  of 

the  luftnefs  <,f  hi>d:es  spproachit;g 
CO  fluidity,  118.  Abforptiofl  of 
heut  the  univcrfal  cav.f;  of  fluidity, 
no.  Heat  vroojeed  in  the  burning 
of  inflammable  bodies  comes  from 
the  air,  137  Too  much  phlogi'.lon 
prevents  the  heae  of  burning  bodies 
from  being  intense,  Jj8  Why 
the  War  heat  and  tint  of  eleari- 
city  arc  fo  intcofe,  160  Table  of 
the  various  degrees  of  heat,  161 
Heat  produced  during  the  diflolu- 
tion  of  metal*,  190  Heat  and 
not  phlogiilon  the  caufe  of  elafli- 
city,  209  Heat  produced  iu  fo- 
lution moll  probably  proceeds  from 
the  folvent  liquor,  an  Argu- 
ment in  favour  of  the  weight  of 
precipitates  being  augmented  by 
the  matter  of  heat,  S49  Ei  peri- 
mem*  to  determine  the  caufe  of 
fomc  chemical  decompofitions  from 
the  degrees  of  heat  produced  by 

various  mixtures.  177  Alteration 
of  the  denfky  of  acids  by  various 
degrees  of  heat,  423  Strong  fpi- 
rit  of  nitre  more  expanded  by  heat 
than  weak,  and  why,  414  Dila- 
tation of  fpirit  of  fait  by  various 
degree*  of  heat,  427  What  me- 
tal* are  caldoable,  and  by  what 

degrees  of  heat,  $30  Violent  snt- 
ploi-ons  from  the  fudden  applica- 
tion of  heat,  7»»  Eject*  of  heat 
on  lapis  pon.lerofus,  969  Mercu- 
ry unalterable  by  being  kept  15 
years  in  a  geutle  heat,  U19. 
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CHEMISTRY, 


JielUt  procures  from  flowers  of  zinc  lajtamixabU  air  :  metallic  rake*  re- 


an  oil  capable  of  difTolving  gold 
and  filver  leaf,  1*44. 
H;par  fulpkntit  formed  by  a  combi- 
nition  of  fWcd  alkalies  and  fulphur, 
102  J  May  be  made  either  in  the 
inoift  or  dry  way,  ib-  Partly 

decompofed  by  fixed  air,  ib  F.n- 


duccd  by  it,  149  Revival  of  lead 
from  minium  by  it,  324  Quan- 
tity of  inflammable  air  produced 
from  iron,  454  Why  none  It 
produced  from  the  nitrous  Colution 
of  iron,  460  Charcoal  entirety 
convertible  into  it,  14 5  1. 


tirely  by  acids,  !©*»  Effc&s  of  Ixfatnm,iLu  fjtlnt  produced  from  m- 
the  inflammable,  vapour  arifing  dical  vinegar,  1544  Sulphure- 
diiringitidccompofition,  ib-  IOJJ  OU*  iunWniable  Vapours  produced 
Its  phngifton  very  much  difpoied  from  it,  J545. 
to  fly  oil',  1024  Diffolves  many  It/ktmrnaliM .-  difference  betwixt  it 
metals,  and  charcoal,  1015.  bom-  and  ignition,  13*  Bodies  decent- 
tion  of  gold  by  itn  means,  lt»?  pounded  but  not  deft-oyed  by  iu> 
Its  effects  of  it  upon  nickel,  1309.  f  animation,  I33. 
Jl.-fo.tii  a;,-  contain*  fulpliur,  aio.  Inks  a  fine  fympathettc  one  produced 
Jirrmtj  Trifmcg'fm,  the  fame  with  fiom  fo.utioit  of  co bait  in  fpirit  of 
Siphoas,  an  Egyptian,  the  founder  fait,  git  Another  by  means  of  *©• 
of  chemifrry,  3.  latile  tincture  of  fulpliur  and  faccha- 

Iliggins,  Mr.  his  experiment*  on  bu-     rum  Ikturm,  1039  Ulue  fympaihe- 
human  calculus,  1463,  '!/"!■  Hisob-     tic  ink  prepared  frum  cobalt,  S22, 
fervations  on  the  nitrous  acid,  1471  I*fviM<  prtiipiuu  thrown  down  by 
Method  of   obtaining  it  quite  lo-     caultic  fixed  alkali  hom  folution  of 

InurleJk,  1475    Discovert  the  tree    terra  ponderofa,  iojo. 
CompoJhien  of  volatile  alkali,  1JS3-  Imaidttmu  prevented  by  the  fWncfs 
iaWAeiy's   experiment*  o»  specific     with  which  congealed  water  melts, 
gravities  compared  with  thole  of  88. 

Kirwan,  392  Different  rrfults  of  Irm:  objection  to  the  CXiftchCe  of 
them  accounted  for,  393,  399  A*    pMog'lton  from  the  total  confomp 


oil  obtained  by  Hombcrg  ioppoTcd 
to  come  from  the  flowers  of  Kmc, 

x*43  The  miftake  dif covered  by 
Ncuman,  ib.  How  he  disco- 
vered hit  pyrophoras,  1413  ileft 
method  ol  preparing  it,  1416  See 
yyrQjslseTM.  Difcnvcrt  that  marine 
acid  corrodes  Rials  1482. 

Jiaufc- faiuu :ng  :  a  yellow  colour  for 
that  purpofe,  690. 

Jadua«ios,  St,  a  fablimate  of  ma- 
rine acid  and  gold  fhown  for  his 
bloo.1,  8(X>. 
'  Zrr  a  quantity  of  heat  loft  in  the 
melting  of  it,  41. 

Jelly  the  mucilage  of  animal  fubftan- 

ces,  1454  All  of  them  reducible 
to  this  by  long  boiling  ib.    Is  the 
only    true    animal   fubft.mce  ib. 
PornM  a  very  flrong  cement,  ib. 
Z^itiW  Win  all  equally  hot,  118. 

j^uitim  an  untvetfal  effetf  of  lire, 
130  Difference  betwixt  %nition 
and  inflammation,  132. 

I.'tx  aauifoiium  the  growth  of  that 
plant  a  fign  of  aluminous  ores  in 
the  ground,  639. 

Jafiammatlt  and  vitriolic  acii  air  ob- 
tained from  fohltioo  of  copper  in 
vitriolic  acid,  46c,  471  Inflam- 
mable fubftancca,  their  nature  and 
properties,  J16  Principles  into 
which  they  arc  rcfolvcd  by  burn- 
ing, ib.  By  diftillation,  517 
Their  phenomena  with  different 
acids,  518  Some  Angular  pro- 
duel  ions,  .CI9  Vitriolic  acid  com- 
bined with  them,7il,e'/<7.  Nitrous 
acid,  771,  ,//■?.  Marine  acid,  824 
An  inflammable  fpirit  extracted 
from -fugsr  of  lead,  878  Inflam- 
mable vapour  arifing  from  the  de- 
eonipofition  of  hepar  fulphuris, 
1023  Volatile  alkalies  combined 
with  them,  1035  Of  their  divifion 
and  chemical  properties,  1398,  et/rj. 


I: on  of  dcphfogfficatcd  air  in  burn- 
ing it,  15*  Utile  pblogiftoo  «• 
pvlU-d  from  U  by  this  means,  153 
The  objection  inconclufivt,  154 
This  metal  not  reduced  to  a  calx 
by  burning  in  dcphlogiiticated  air, 
153  Water  produced,  in  the  re- 
duction of  it  by  inflammable  air, 
136  Of  i:s  prccipii  itc*  by  differ- 
ent fobfUnces,  »39  Is  not  an  eP- 
fential  ingredient  in  platina,  134 
Nor  reguTos  of  nickel,  ajj  Nor 
cobalt  or  tnanganefe,  43©  Why 
folutions  of  iron  diffolvc  copper, 
336  Iron  and  z:nc  the  only  me- 
tal* dilToWed  by  vitriolic  acid,  337 
Why  copper  and  iron  precipitate 
one  another,  •341  Increafe  of  the 
attraction  of  calx  of  iron  to  phlo- 
gifton  demonftrated,  34*  De- 
phlogifticated  folstiotis  of  iron  pre- 
cipitated by  calces  of  copper,  343 
Why  a  faturatcd  folntioii  of  filvcr 
can  fcarcc  be  precipitated  by  iron, 
346  Of  the  precipitation  of  zinc 
and  iron  by  one  another,  347 
Iron  and  nickel  will  fcarcely  pre- 
cipitate one  another,  339  Cobalt 
precipitated  by  iron,  36*  A  triple 
fait  formed  by  iron,  regulus  of  an- 
timony, alld  marine  acid,  366 
Proportion  of  iron  taken  up  by 
the  vitriolic  acid,  4*3  Why  vi- 
triolic air  is  produced  by  difTolving 
iron  in  concentrated  vitriolic  acid, 
455  Solution  of  the  calces  of 
iron  in  vitriolic  acid,  456  That 
ol  the  dephlogiflieatcd  calces  re- 
fute to  crystallize,  457  Propor- 
tion of  iron  difTolved  in  nitrous 
add,  458  In  the  marine  acid, 
461  Calces  of  iron  aflume  a  red 
colour  when  precipitated  from  their 
folution  in  the  marine  acid,  463 
Produce  green  vitriol  by  combi- 
nation with  vitriolic  acid,  696,697 


Precipitate  fpontancoufly  from 
the  vitriolic  aciil,  698.  Iron  con- 
tained in  the  icuri  produced  from 
tiie  refuluum  of  vitriu!:c  ether, 
sd,  7**  Cannot  be  diflolvcd  by 
concentrated,  thouph  it  will  by 
diluted,  nitrous  acid,  759  Dif- 
folve*  and  products  inflammable 
air  with  marine  acid,  80.?  Volati- 
lized by  this  acid,  806  Its  filiation 
ufed  in  medicine,  807  Combined 
with  acetous  acid,  873  With  acid 
of  tartar,  8yj  With  the  acid  of 
arfenic,  948  Its  nature  and  pro- 
perties particularly  treated  of, 
1157   Has  great  tenacity  of  parts, 

llj8    Is  a  cosnbuftilik-  fubfbiKC, 

1159  Is  the  only  metal  capable 
of  being  welded,  1160  Cot>ti  -c1t 
hi  fufjou,  and  cxpamls  apnin  on 
becoming  cold,  Il6l  Is  difTolved 
by  all  metals  except  lead  and  mer- 
cury, 116*  Eecmncs  brattle  by 
being  immcrfed  for  feme  time  in 
that  fluid,  ib  Can  fearcc  be 
united  to  sine,  ib.  Has  a  flrong 
attraction  for  arfiuic,  ib.  Is  the 
b:ibi  of  Prulfian  bine, 1 16 J,  tt  fa. 
Sec  I'rujfsm  Km.  Calx  of  iron  fo- 
lublc  in  lixivium  fatiguinis,  1173 
Neutral  fait  for  dilcowring  it  in 
mineral  waters,  1180  Precipita- 
ted by  the  colouring  matter  of 
Pnifiian  blue  from  iti  Iblution  by 
aerial  acid,  1191  Nitre  slkakiscd 
liy  it,  1206  Its  filing  take  fire 
fpomaneoufly  with  fulpliur,  1207 
lln  tc-5  with  platina,  1347, 

Jrmt  Uqasr  for  printing  cloth,  how 
prepared,  873. 

Zrtiat,  Dr :  a  general  account  of  hie 

and  Dr  slack's  theory  of  heat,  33 

Hit  theory  explained  by  Hr  Craw- 
ford, 36. 

Italy  ■  ot,  the  firft  a!um-worlcs  fct  up 

there,  (39. 
Jm,-,  gaftric,  yields  phofphoric  acid, 

')■-  l- 

Keir,  Mr,  his  objeiflionj  to  the  doc- 
trii.ei  of  Mr  Kirwan,  2d  UO  Hit 
method  of  preparing  an  alkaline 
ftandard,  4th  51a  Of  finding  the 
fpccibc  gravity  of  different  liquors, 
Jth  510  His  objections  to  the 
opinions  concerning  the  identity 
of  the  vegetable  acidn,  1540. 

Kirmtt    mniralt      how  prepared, 

Kttlty,  ill  Shropfhirc  :  a  kind  of  fpa- 
thum  pouderofuin  found  there, 
1  -),., 

Kilpzt,  kl-bUi,,  near  Glifgow  :  fpa- 
tilum  pondcrofum  found  there, 
1060. 

Kir'Ma»'t  opinion  concerning  fire, 
68  Hit  theorem  for  finding  t/:e 
point  of  total  privation  of  heat, 
114  His  remarks  on  fome  expe- 
riments of  Dr  Vricftlcy,  325  His 
experiments  compared  with  thofe 
of  Homborg,  392  Different  rc- 
falt*  of  their  caperiments  account- 
ed for.  393,  399  Kb wan'a  cipc- 
rimcnts  conliimed  by  one  of  Foil- 
tana.  394  Differences  with  Mr 
Ucrgman  and  .Lavoiticr  account- 
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for,  435  I*  of  opinion  that  gold 
cannot  be  difTolved  in  nitrous  acid, 
484  Miftake  of  Morvcau  con- 
cerning a  lupcrabiinHance  of  acid  m 
alum  .ictomitcd  lor,  642  Objec- 
tions to  his  doclrine  concerning 
the  fpeciSc  gravity,  Ac.  of  differ- 
ent fobfianccs,  ad  3  to,  it  fy.  To 
his  calculation  of  the  quantity  of 

phlo^iflon  in  fulj.hur,  6th  310. 
K**tttl  prepare*  a  fulminating  rabt 

of  filvcr,  736. 
Lakv  tm«aCE  :   Dr  Lewis's  de- 

fcribed,  611    Is  not  capable  of 

giving  a  greater  heat  than  4JO°of 
Fahrenhett,  ib. 
Lu,:£.^gi :  fpccimcn  of  a  new  chemi- 
cal one,  J5*  Its  llrenge  appear- 
ance in  attempting  to  account  for 
the    phenomenon  of  fulminating 

filver,  1144. 

l*f&>  ftmtertfit  confi^crcd  as  a  me- 
tallic earth  by  Mr  i'crgman,  967 
See  Ttnvjlcn. 

LaUnt  beat:  experiments  by  which 
Dr  lilack  was  led  to  the  difcovery 
of  it,  41  This  beat  cannot  be 
mcafured,  73  £xpaafioo  of  wa- 
ter, in  freezing  explained  by  the 

theory  of  latent  heat,  108  Air 
bubbles  in  ice  produced  by  part  of 
the  latent  heat  of  the  water,  1 10 
Vapour  formed  by  the  abCorption 
of  heat  into  a  latent  ft  ate,  120. 
Lavaifier  denies  the  exHtcnee  of 
phlogiftan,  1.57  His  arguments 
drawn  from  the  increafed  weight 
of  metnli  by  calcination,  [38  His 
theory  of  inflammation,  139  His 
argument*  from  the  reduction  of 
the  calces  of  perfect  metals  with- 
out addition,  140  Difpute  be- 
twixt him  and  Prieftley,  141  Hi* 
difference*  with  Kirwan  accounted 
for,  AlS  Account  of  feme  of 
his  experiment*  on  the  increafej 
weight  of  metallic  folutions,  5*3 
Confluences  deduced  by  hint  from 
thefe  experiment*,  fti    Not  well 

founded,  337  Account  of  the 
constituent  parts  of  the  nitron* 
scid,  1473  His  new  nomencla- 
ture, 1360. 
ifjiV:  quickfilver  produced  from  it 
in  certain  cafes,  tz,  741  Water 
may  be  made  fufftciently  hot  to 
melt  lead,  131  Why  the  vitrio- 
lic acid  cannot  act  upon  it  with- 
out a  boiling  heat,  197  Pre- 
cipitates of  lead,  237  Sca-falt 
decoinpofcd  in  various  ways  by 
meant  of  it,  3»»  In  what  cafe* 
folution  of  lead  is  precipitated  by 
other  metals,  309  The  folution 

in  marine  acid  decompofed  by  vi- 
triolic fait*,  310  Revival  of  lead 
from  minium  by  inflammable  air, 
3*4  Why  it  is  ulefol  In  cupclia- 
tion,  331  precipitation  of  h  by 
nickel,  360  Vefftls  capable  of 
refining  the  glafs  of  lead,  589 
Lead  veffefs  moft  proper  for  the 
preparation  of  Oil  of  vitriol,  6*7 
Cannot  be  difTolved  in  the  vitriolic 
acid,  702  A  beautiful  white  for 
painting  in  water  prepared  froui 
litharge' 
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litharge,  nitrous  and  vitriolic  acids, 
703  Diffolvcs  and  cryflallizes 
with  the  nitrous  acid,  761  This 
fait  decrepitates  with  great  violence 
in  the  fire,  76%  Becomes  fluid 
like  oil  by  repeated  diffuiutions  in 
aquafortis,  76a  ComVmation  of 
lead  with  marine  acid  81 1  Plum- 
bum eorneum,  812  Combined 
with  acetous  acid,  874  White 
lead  the  rcfult  of  this  preparation, 
tjs  Obfersations  un  ehe.proccf* 
for  rooking  it,  8"6  Sugar  of  lead 
prepared  from  acetous  acid  and 
white  lead,  877  laflsmnuhle  fpirit 
procured  by  JtCltUine  thii  fjll,  878 
Combination  of  lead  with  the  »eid 
of  arfenic,  940  Great  attraction 
betwixt  iiher  and  lead,  1136  Can- 
not  be  united  to  iron,  1:62  T  lie 
metal  particularly  treated  of,  1 2-07 
ttfej.  The  lev. ft  duel  ilc  and  tena- 
cious of  all  metal*,  12oS  Sheet- 
lead,  how  cad,  1209  Milled  lend 
fcarce  to  be  prcferreJ  to  this  kind, 
1 110  Rendered  lonorous  by  be- 
ing eaft  into  •  certain  fhape,  141  1 
Of  its  calcination,  lata  Minium 
or  ted  kid,  how  prepared,  1*13 

Litharge,  1*14  Phenomena  with 
other  me  tab,  1115  Remarkable 
way  of  uniting  with  copper  and 
Icparating  from  it  again,  id.  So- 
luble in  alkalies  and  oil*,  I*l6 
Of  its  union  with  platina,  1348. 

Ltnn.m,  effential  fait  of,  a  ipecics  of 
tartar  extracted  from  forrcl  fold 
under  this  name,  883  Dr  CrclP* 
method  of  cry  fta  Hiring  the  acid 
of  lemons,  007  This  acid  cannot 
he  converted  il*to  acid  of  fngar, 
999  Entirely  dilTolve*  mangaiicfc, 
1370  Explanation  of  die  action 
of  the  acid*  of  tartar  and  lemons 
on  manganefe,  1381. 

Zevigalit*,  a  chemical  operation, 
how  performed  coy  Reaumur's 
porcelain  recommended  for  leviga- 
ting utenfils,  ib. 

Lrwit,  Dr,  his  observations  on  the 
making  of  crucibles,  590  His 
experiment*  on  Reaumur's  porce- 
lain, 593,  394  Dcfcription  of  hit 
portable  furnaces,  6or  Objection 
to  their  nfe  in  Ibme  cafes  60a 
His  lamp-furnace  defcribed,  611 
His  experiments  to  fhow  that  clay 
undergoes  feme  change  by  being 
converted  into  earth  of  alum,  649 
His  directions  for  making  turbith 
mineral,  706  Fapcriments  on 
the  folubility  of  tin  in  the  acetous 
acid,  8S0  His  opinion  concern- 
ing the  earth  of  vegetables,  10X8. 
Hit  methods  of  amalgamating  mer- 
cury with  copper,  1133.  His  ob- 
fervations  on  the  fpeciiie  gravity 
of  bell-metal  and  other  compounds 
of  the  metallic  kind,  If 30.  Hit 
obfervation  on  the  crackling  noife 
made  by  tin  in  bending,  till 
His  dcttAion  of  an  erroneous  pro- 
ctf?  in  which  mercury  was  fuppo- 
fed  to  be  converted  into  water, 
1436  flic  method  of  reducing 
the  floweis  of  sine,  H4»  His 
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experiments  on  alloying  platina 
With  other  metals,  1338. 
Zrj,  alkaline,  why  it  is  unfit  for  eX- 
trailin£  the  flower*  of  benzoin, 
989. 

L.La'jiai,  fmoking  liquor  of,  how 
prepared,  810- 

LiJjtt»f<in\  eipcriments  on  the  acid 
of  benzoin,  X330. 

UfU:  proof  of  itt  identity  with  5>-e 
and  electricity,  06  The  e«eA  of 
one  univcrfil  fluid,  101  Charac- 
ter! curioufly  marked  by  the  fun'* 
light  on  a  precipitate  of  fitver  by 
calcareous  earth,  736. 

Lint  the  moll  proper  material  for  ex- 
tracting the  fewer*  of  benzoin, 
99*  Cry ilallization  of  the  acid 
of  lemons  prevented  by  the  final- 
It  f.  panicle  uf  lime,  998  Ttft'3 
pondcrofa  convertible  into  k  ki:ul 
of  lime  capable  of  detompofing  vi- 
triolic felt*,  1033  Diaolved  by 
the  colouring  matter  of  Priilf/ian 

blue,  1189.    How  prevented  from 

111  iO  r|,.j  Lui-.ui:..  ...  t  f: 

veftVIs,  1933. 
Limt-iiDitir  precipitated  by  the  arfe- 

nical  acid,  935. 
I.iyaiJ fboffUnu,  how  prepared,  1410. 
Litka,t<  'prepared  in  the  refining  of 

filrer  with  lead,  is  14  Almoft 
always  contains  fonte  lead  in  a 
metallic  {late,  ib.  Bilmuth  COO- 
vertihlc  into  a  fubftancc  of  this 
kind,  1130. 

L.khijia\  ai'td.    See  Catculw,  acd  of. 

Lixivium  Janguiuif  lofes  it*  colouring 
matter  by  expofure  to  the  air, 
117a  Calx  of  iron  soluble  in  it, 
1173. 

Livtr  *f  arfinU  formed  of  alkali  and 
arfenic  boiled  together,  11-6. 

LeiJwi,  Dr,  his  theory  of  heat,  &c. 
I44. 

I.ttna  amen,  why  it  cannot  be  redu- 
ced Without  Iftfi  by  alkaline  felt*, 

314  May  be  deconspofed  by 
mercury,  336  How  prepared, 
8e>l  It*  propertic*  gave  nfe  to 
the  notion  of  malleable  glafs,  803 
How  reduced,  1134. 

Lvmir  caufic,  how  prepared,  751. 

Lulc,  proper  for  lining  furnaces,  605 . 

Luting,  for  acid  l'pirits,  377. 

Maccratiuh,  in  chemiflry  :  how 
to  perform  that  operation,  398. 

Marjaer'i  theory  of  Prufiian  blue, 
H67  Suppofes  the  fufion  of  ealx 
of  platina  by  the  methods  recom 
mended  to  be  imperfect,  1334. 

Mogmfia  combined  with  vitriolic 
acid,  690  With  acid  of  arfenic, 
937  Diffolvcd  by  the  colouring 
matter  of  Pruflian  blue,  I1S7 
Will  not  diffolve  iu  aci<!s  after  cal- 
cination without  heat,  44a  It* 
preparation  and  properties,  514 
Combined  with  the  nitrous  acid, 
749. 

Magfory  of Mfmvt!. ,  -66. 

Maagtwifc .-  how  to  dephlogifticate 
fpirit  of  fait  by  it  for  the  'decom- 
polition  of  arfenic,  919  Combi- 
ned with  the  arfenical  acid,  936 
Identity  of  vegetable  acids  proved 
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from  the  folution  of  mangir.cfe  by 
the  nitrous  acid  with  the  addition 
of  acid  of  ft  gar,  rot  I  Fromitifo- 
lution  by  means  of  vitriolic  acid  and 
fpirit  of  wise,  1 114  Keeps  the 
colouring  matter  of  Pni'Djii  blue 
from  riling,  1204  A  new  femi- 
metal  afforded,  I339  Common 
inangonefe  treated  with  vitrioiic 
acid,  1360  I*  entirely  diiTotved 
by  phlo^iftirated  vitriolic  acid, 
1361  Precipitate  and  eryftal*  ob- 
tained  from  the  foiutioD,  136s 
Diflblved  by  phlo^uricated  nitrous 
arid,  1363  fffceu  uf  it  on  fpirit 
of  fait,  13*4  See  DefUf:Jfo*t4 
and  ^fervme  itctd  Entirely  dif- 
folvcd by  marine  acid,  1363 
Scarce  fuluhW  in  fluor  acid,  lj£6 
Or  in  that  of  phofpharut,  1367 
Partly  dillblves  in  acid  of  tartar, 
1368  With  difficulty  in  the  ace- 
tous, 1369  Entirely  ddTolred  by 
acid  of  lemons,  1370  And  by 
water  impregnated  with  fixed  air, 
1371  Has  a  ftrong  attraction  for 
phlogiston,  137  a  Becomes  white 
by  feturation  with  it,  1373  Con- 
tains ibme  phkigiflou  naturally, 
1374  iteeomes  utfoiuble  in  pure 
aid*  by  loOng  its  phiogifion,  1373 
Partial  folutions  ot  nianganele  ci- 
plaincd  on  this  principle,  137c* 
lt»  ftrotig  attraction  for  phtoj;ifton 
when  combined  with  acids,  1377 
Why  it  is  diffoiv.d  by  the  concen- 
trated acid  of  vitriol  without  ad- 
dition, 1378  Why  the  volarilc 
fciphureou,  acid  didolves  it,  1379 
Exp.'anation  of  the  effeds  of  r.:- 
trous  aeid  uj  on  it,  1 380  Of  thofe 
of  tartar  and  lemons,  138*  Of 
fluor  acid,  1  ^83  Effect*  c>f  man- 
ganefe  on  nitre,  1384  Experi- 
ments of  manjancfe  united  with 
phlogiflon,  13X3,  tt  fif.  By  di- 
ilillatioti  ctr  ft,  I386  Boiled 
with  oil-olive,  1387  Py  diftilla- 
tion  with  charcoal,  1388  With 
fulphur,    1380      By  Ciileination 

with  nitre,  1300  With  the  ad- 
dition  of  arfenic,  I301  Py  di- 
ilillation  with  fal  ammoniac,  1392 
l!y  digrfhon  with  pure  nitron*  a- 
rSds  1$9i  Ccftroy*  volatile  alka- 
li by  attracting  its  phlogifton, 
1394  EffevSs  of  diftillilig  it  with 
arfenic,  1 395     With  cinnabar, 

1396  With  eorrofivc  fublimate, 

1397  Cfed  for  the  rectification 
of  ether,  1471. 

M.H  jraaf'i  jnalyfi*  of  all  the  differ- 
ent kinds  of  clay,  648  *  His  es> 
periments  on  the  phofphoric  acid, 
906  His  method  of  reducing 
luua  cornea,  1134  His  procefs  for 
making  phofphorus  with  plumbum 
comaim,  1407  Experiment*  with 
phofphorui  on  metals,  1413  Me- 
tliod  of  procuiing  the  asid  of  ants, 
15  o*. 

Marine  add,  the  w  cake  ft  of  the  three 
mineral  acids,  except  when  dc- 
phlogtlticated,  183  Why  It  act* 
on  fome  melaU  and  not  on  others, 
198    Phenomena  exhibited  by  the 
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marine  acid  on  account  of  its  ni- 

turaily  containing  phlojr.fion,  103 
D-ohlogifticated  murine  acid  exa- 
mined, I/06  Vitriolic  falu  de- 
compofed by  a  murine  atni,  275 
Contain*  left  fire  than  the  vitrio- 
lic acid,  »y8  On  its  expu ific.n  by 
the  concentrated  vitriolic  acid,  183 
Receives  fire  from  the  vitriolic 
acid  during  its  cxpulfion,  S84 
Ueconnmfvs  vitriotatcd  tartar,  988 
Rrcniifites  for  the  fuccef*  of  the 
esperimeijt,  %%<)  Cannot  decom- 
pose vitiiobteJ  tartar  prevtbufly 
diffoived  in  water,  and  why,  490 
Decompofttion  of  Glauber's  felt 
and  vitriolic  ammoniac  by  marine 
acid  never  complete,  491  Nitrous 
filts  c  compoful  by  marine  acid, 

4)4  Cannot  dcco.npolc  Uleiiite, 
494  Solution  uf  iilecr  cor.lunt!/ 
deonntpofed  by  felt*  containing 
marine  acid,  308,  31*  Vitrinl 
of  mercury  decompofed  in  the 
fame  manner,  313  Nitrous  acid 
hat  lefs  affinity  with  metals  than 
the  marine  358  lu  what  cafes 
marine  acid  can  diflolve  metals  and 
when  it  cannot,  340  Form*  a 
triple  felt  with  iron  and  regulut  of 
antimony,  366  And  with  regis- 
lu*  of  antimony  and  copper,  367 
Arfenic  precipitated  from  marine 
acid  by  copper,  370  Quantity 
of  marine  in  dijtcflive  fait,  379 
Of  mild  and  cauftic  vegetable  al- 
kali faturated  by  marine  arid,  38* 
Quantity  of  mineral  alkali  fatui  a- 
te3  by  it,  433  Of  the  cjuantity 
of  marine  acsd  l'utv.ratcd  by  calca- 
l  eous  carili,  43S  Quantity  of  acid 
in  marine  fetenhe,  441  Cannot 
be  calculated  in  marine  Epfom, 
443    Quantity  of  earth  of  alum 

faturatcd  by  marine  acid,  450 
Quantity  of  iron  diffblvcd  by  it, 
464  Calces  of  iron  precipitated 
from  it  of  a  redriifh  colour,  403 
Quantity  of  ropper  difTolved  by  it* 
469  Tin  dillolved  in  marine  acid, 
473  Lead  dillolved  in  it,  477 
Of  the  diffolution  of  filver  in  if, 
480,  Sot  Solution  of  zinc  in  ma- 
rine arid,  4  yo  Biftuuih  fcarce 
foluble  in  it,  493  Solution  of 
nickel  iu  it,  495  Regulus  of  an- 
timony fcarce  folublc  in  murine  a- 
dd,  303  Why  the  marine  acid. 
a<fts  fo  weakly,  3 JO  It*  nature 
and  combinations  with  other  fub- 
flances  particularly  treated  of,  785 
Moll  commonly  found  combined 
with  the  mineral  alkali,  ib.  Why 
it  is  thought  by  feme  to  be  the 
fame  with  the  vitriolic,  783  An 
experiment  tending  to  make  this 
obfervation  probable,  784  Dr 
Prieftley's  obfervation*  on  marine 
acid,  7S3  How  procured  by 
means  of  the  vitriolic,  786  Why 
its  diftillatioti  with  copperas  docs 
uot  fucceed,  787  To  proeure  ma- 
rine acid  by  means  of  the  nitrous 
7S8  l>y  diftilling  common  fait: 
ftr  ft,  989  Marine  acid  ckphlo- 
giilicattd  by  that  of  nitre,  or  by 
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mangancfe,  790     Mr  8ebeelc's  Marrnv  analyfed,  r4J0w 
method  of  dcpldogilticatitig  it  by  Mitharaitmi    fpectfic  gravity 


mar.gancfe,  791  Properties  of  it 
when  dcphlogilticated,  ?ot  Ma- 
rine acid  combined  with  alkaline 
fata,  793  With  vegetable  fix- 
ed alkali,  794  With  mineral 
aikr.li,  795    Volatile  alkali,  795, 

796  Combined    with  earths, 

797  With  metallic  fobftaaeei, 


tint,  IJ45  Will  leave  platin3  to 
unite  with  gold,  1346. 


plained,  31}    The  mathematical  Metallic  mam,  of  their  various  co 


791;  DilTolves  snd  volatilizes  the 
call  of  gold,  lb. 


fpecific  gravity  of  ipirit  of  nitre 
determined,  388. 
Mnytr'i  examination  of  the  flaor  a- 

cid,  84 1,  iee. 

MtU.ug  J'urmct  defcribed,   id  6oj, 

ti  Jeq*    See  JPwiuct, 
Mmjtrutm,  a  quantity  of  it  retained 
by  forne  precipitate*,  %$tt 
With  fitver,  801  M<tfrmm  jixt  fnfUu,  a  liquor  for 
DifioKea  the  red  Ittver  ore,  il>.     diftolving  gall,  1119. 
Forms  luna  cornea  with  this  me-  Mtrtmrhu diltii,  how  prcparsd  from 
tal,  80a,  £33?    With  topper,  894     corrofive    luhlimatc    814,  819 
With  iron,  803    Volatilizes  this     Preparation  of  it  in  the  mont  way, 
metal,  800    The  fetation  of  iron  1x38. 

in  this  acid  ufed  in  medicine,  807  Men  *riui  frttifitatiu ftr  fi,  how  pre* 
Sublimate  ot  iron,  and  fal  ammo-  pared, 

niac  named  font  murtuJa,  8o3  Mrfttrim  Trifmtf>Jhat  the  fame  with 
Solution  of  tin,  809    Of  great  vie     Hermes  or  Sijp  lioas,  an  Egyptian, 

the  foucd.T  of  chemillry,  j. 
iVfcrijiry,  of  its  precipitates,  X36  It* 
folution  in  nitrous  acid  decompo- 


in  dyeing,  ih.  Volatilizes  tiw  me- 
tal, and  forms  with  it  the  fmoking 

liquor  of  Libavha*,  810  with 
lead,  8ll  Form*  with  it  plum- 
bum corneum,  81a  With  quick- 
stiver,  813  Form*  with  it  corro- 
five fub'.imate,  814,  tt  fry,  See 
Csrrcfi'jt.     Volatilise*  Slac,  8X0 

- r-    rr  :rh-'iy      •  :.  l 

fiee  JSttltr.  Forms  a  fine  ly apa- 
thetic ink  with  tegulus  of  cobalt, 
8n  Combined  with  iraammable 
fubflancca,  854  Marine  ether, 
ih.  Of  itl  attraction  for  phlogi- 
fton,  8aj  It-  nut  the  fame  with 
fluor  at  id,  8jj  Expels  the  fluor 
acid,  ad  850  I'unfies  fait  of  am- 
ber, 911  Phenomena  on  diffol- 
ving vitriolic  falti  is  marine  acid, 

1     ,|  I        (J:;    11, -x  r:1Li,,    w  ,  t  f  1    1  '.- 

lutions  of  calcareous  earth  in  ma- 
rine acid,  1044  Of  the  fetation 
of  terra  pondcrofa  in  it,  I033  It 
not  nee:  (Tary  for  the  preparation 
of  aorum  fulminans,  1117  So- 
lution of  cobalt  in  marine  acid, 
IJOl  Effects  of  mangancfe  upon 
it,  13(4  Exiftencc  of  phlogifton 
In  It  proved,  138  r   Can  fiercely 

unite  with  butter  of  a- feme,  118a 

Pcphlogilfieated  marine  acid  the 
only  fo'vent  of  platiim,  I319  U- 
fed  for  diftillation  of  l'pirit  of  ni- 
*r*t  737  Various  method*  of  ma- 
king marine  ether,  824  Method 
of  diflilling  the  acid  with  clay, 
1480  Effect  of  it  Upon  phlogiftic 
matters,  I481  GnJs  corroded 
by  it,  1484  Cawfe  of  it*  yellow 
colour,  1483  Effect  of  the  de- 
phlogifticatcd  acid  upon  phlogiflic 
matters,  I435  How  to  make  nia- 
ri:.c  ether  from  the  dephlogiftica- 
ted  acid,  i486. 
JSfiirh,  chemical,  treated  of  tel. 

Ai 'armir  atelallicitm ,Witherim;' •  ex- 
periment* on  it,  1060  Diffolvcs 
in  concentrated  vitriolic  acid,  1061 
Precipitated  from  it  unchanged 
by  vegetable  fixed  alkali,  1064 
May  be  decompnfed  in  the  dry 
way  by  fait  of  tartar,  1063. 
AUrtial  viiritt,  procured  by  precipi- 
tating copper  with  iron,  lei's  fit  for 
dyeing  than  the  common,  344. 


fed  by  vitric-lic  lain,  311  Vitriol 
of  mercury  deenmpoftd  by  marine 
acid,  jtj  Why  corrofive  mercury 
it  precipitated  by  oil  of  vitriol, 

31*    Esamisativa  of  Dr  Pneft- 

ley's  eiperiment   concerning  the 

revival  of  mercury,  3*1  why  fo 
much  of  the  metal  wat  revived  in 
the  Doctor**  experiments,  3*3 
Why  copper  is  diffolvcd  by  folu- 
tion of  mercury,  336  Precipita- 
tion! of  mercury  by  copper,  333 
Why  mercury  and  filver  precipi- 
tate one  another  from  the  nitron* 
acid,  3JJ    Corrofive  fuMimate 


lours  lyi  Metallic  fo'.utions  con- 
tain a  calx  of  the  metal  with  va- 
rious degree*  of  )>hlu^iilon,  214 
PMogifton  the  eaafc  of  their  co- 
lour, 2 18  Some  metallic  fa!u  dc- 
compofc  Other*,  1S4  Advanta- 
ges to  be  derived  from  the  exami- 
nation of  metallic  precipitate*,  153 
Metallic  fain  infolnble  in  water 
without  an  excels  of  acid,  197  Of 
the  attraction  of  metallic  cake*  to 
phlojriJton,  316  Of  finding  their 
■  fpeeiite  gravity,  3X7  Table  of  the 
proportional  affiru:iei  of  metallic 

calces  to  phlogiliou,  319  They 

can  ne  ver  be  totally  d' phlogillica- 

ted  by  acid*,  407  Of  their  gene- 
ral properties,  319  Are  foluhle  in 
acids,  3  20  Computed  of  an  earth 
ar.d  phlogillen ,  jjl  Their  ealci- 
natiuit  and  revivication,  522  ln- 
creafe  of  weight  by  aeida,  5x3 
Rcaion  of  the  incre^ife  of  weight 

in  metallic  calces,  334  Combi- 
nation* of  them  with  acid*.  See 
Aai  and  '4»X*U,  Lapis  pondero- 
fus  fuppofed  by  Mr  Bcij;man  to  be 

a  metallic  earth,  967  Why  he 
fuppofed  the  acids  of  moh/bdatna 
and  tungften  to  be  metallic  earths 
973  Cbemital  properties  of  the 
different  metallic  fuhttuces  in- 
venigated,  1089,  <♦  /f.  rfTea* 
of  the'  colouring  matter  of  Pruifian 
blue  on  metallic  calec*  119a  Its 
effects  00  mcuUii  feilbti^rt,  1193 


cannot  be-  ilecompofed  by  filver,  Mttait  may  retetvr  u  vxii  quantity 
though  mercury  can  decompound 
lur.a  cornea,  336  Why  precipi- 
tates of  mercury  and  alum  contain 
part  of  the  acid,  408  Of  mercury 
dilTolved  in  vitriolic  acid,  485,  704 
See  <3»iiljllvir ,  Copper,  how  amal- 
gamated with  mercury,  11  j  1  Dr 

Lewis's  methods,  1153  A  ca- 
rious amalgam  with  verdigris,  ib. 
Cannot  be  united  with  iron,  1 16* 

May  be  feparatcd  from  its  lolucion 
in  nitron*  acid  by  the  colouring 
matter  of  P ruffian  blue,  1105 

Ufes  of  the  amalgam  of  mercury 

and  tin,  ix»3  The  metal  parti- 
cularly defcribed,  imj  Is  fen- 
fibly  heavier  in  winter  than  in 
fummer,  ib.  How  purified,  Iftxtf 
Curious  mercuries  prepared  by  Mr 
Boyle,  1**7   !•  calcined  into  a  red 


powder,  by  being  expufed  to  a  con- 
lidcr&jle  degree  of  heat,  and  to  the 
air  at  the  fame  time,  JI18  Is  un- 
alterable by  a  gentle  heat,  or  by 
rtpfatrd  difhilationi,  liiy,  1 130 
Exploiion  by  its  vapours,  la.ji 
Amalgamated  with  different  fub- 
ftancea,  Separation  of  the 

amalgamated  metal,  IS33  Be- 
comes fixed  by  amalgamation  with 
gold,  H34  Suppoled  to  be  con- 
vertible into  water,  123,5  The 
miflake  detected  by  Dr  Lewie, 
1136  How  to  amalgamate  it 
with  regulu*  of  antimony,  1137 
Can  1'carce  be  united  with  ph- 


ot heat  more  than  is  fufficient  to 
bring  tin  m  into  a  fiate  of  tufin;i, 
IX9  The  calces  of  the  perfect 
one*  reducible  uiilv  ut  additiui,  a 
prnofof  the  nnncailitm  e  of  phlo- 
giflnn,  140  Why  they  WLigh  lcfi, 
in  their  metallic  than  in  their  cal- 
cined fiate,  ito  Combine  with 
acids,  176  Separate  from  them 
again  on  the  addition  of  earth*  or 
alkahntf  falts,  177  Phenomena 
attending  their  folution  in  acids, 
180  Of  their  diffVv  nt  degrees  of 
iolubility,  183  Their  folution 
attended  With  erT^rvefecnrn,  188 
And  heat,  190  Yield  little  air 
after  they  have  been  cilcsiied,  lyi 
Why  marine  acid  aces  on  feme  of 
them  and  not  on  others,  198  Why 
feme  metal*  are  more  folub  I e  than 

othi  rs,  J97  rheir  folutions  con 
lain  a  calx  of  the  dilTr>lvec',  metal, 
114  Reaf<;ns  for  believing  that 
this  calcination  takes  place,  arc 
Why  the  cakes  of  the  perfect  me- 
tals may  be  reduced  without  addi- 
tion, 116  Phrnomrna  attending 
the  precipitation  of  metals  by  al- 
kaline falts,  axo  Their  precipi- 
tation by  one  another  owing  to 
a  double  elective  attraction,  249 
Variations  in  the  order  in  which 
they  precipitate  one  anuther,  430 
They  contain  different  quantities 
of  phlogifton,  258  Difficulties  in 
determining  the  attractive  powers 

X 


Index. 

of  the  metals  to  scid*,  ip6  Quan- 
tity* of  the  different  met.iU  taken 

up  by  acids,  198   Metals  have  a 

greater  affinity  than  alkalies  with, 
the  acids,  iy<)  Why  alkalies  pre- 
cipitate the  metals,  300  Why 
the  metallic  earths  feldom  decom- 
p«fe  fait?  having  an  earth  or  alkali 
tor  their  bafii,  304  T.sphnation 
of  the  table  of  affinities  of  the  acid* 
to  the  different  metal*,  316  Of 
the  quantity  of  phlogifton  contain- 
ed in  the  different  metals,  317 
t^uantitvof  it  kit  liy  metals  du- 
ring exldnatioit,  331  Why  the 
mjtab  are  more  dcphlogiilicated 
by  mutual  precipitation  than  by 
direct  folution,  335  All  of  them 
diflblvid  by  nitron*  acid,  338  In 
what  cafes  the  marine  acid  can 
diflolve  metal*,  and  when  it  can- 
not, 340  Mr  Kirwau's  experi- 
ment!) on  metal*,  431  licit  me- 
thod of  dttfolv'ing  them,  431 
What  metals  arc  calculable,  and 
with  what  degrees  of  h-at,  J30 
Of  their  ruiling,  $4t  Their  fu- 
fibility  ''ncresifed  by  mixture,  54a 
Their  fokhility  increaled  by  calci- 
nation, (45  Effect*  of  fulphttr 
on  them,  340  Of  their  divtfion 
into  metal*  and  fcmimetsls,  347 
Their  good  snd  bad  oualities  as 
materials  for  chemical  veffcls,  360 
Vitriolic  f:  l  ammoniac  erruiieoufly 
riiptH.i-d  to  he  a  great  felvcnt  of 
metal*,  034  Effect*  of  vitriolic 
acid  on  metals,  69  x  ttfiq.  Of  the 
nitrous  acid,  730  Of  the  marine 
add,  799  Of  the  fluor  acid,  833 
Of  the  acetous,  87a  Of  the  acid 
of  tartar,  8ya  Of  the  arid  of  fv- 
gar,  oot  Of  the  phofphoric  acid, 
906  Of  the  acid  of  amber,  915 
Acid  of  mi  lybdatna  has  no  fign  of 
any  metal,  .^64  Meuli  diffolvcd 
by  hepar  fulphurU,  1025  Combi- 
nation of  volatile  alkali  with  me> 
•a'*.  1014  Their  properties  par- 
ticularly uexud,  of,  X090  The 
fufion  of  all  metals  promoted  by 
h..rmuth,  nei  Of  the  effceii  of 
white  arfenic  on  them,  IS77  Ef- 
fects of  rcgulus  of  arfenic  on  other 
metals,  :i?8  Combination  of 
met  ils  with  fulphur,  1403  Effects 
of  phofpboi  us  on  them,  1413. 
Mietactfmit  futt,  how  prepared  from 
urine,  903  Mr  Margraafs  e» 
pcriinents  on  it,  606. 

Jl«70,  of  its  acid,  974  Acquires  its 

grcateft  acidity  by  ftanding  a  fort- 
night, ib.  Scheek's  method  of 
procuring  the  pure  acid  of  milk. 
976    Properties  of  this  acid,  977 

It  feems  to  be  0/  the  acetous  kind, 

978  Milk  is  capable  of  complete 
fcrmentalion,  979  How  to  pro- 
cure the  acid  of  fugar  of  inilk,  980. 

iiilicJ  Uml :  the  advantages  of  ufitig 
it  in  preference  to  fhcct-lcad  pre- 
carious, ixyow 

Mindtrtri  fpir-.tui ;  how  to  cryflral- 
lise  it,  I J I g. 

Miitium,  of  the  revival  of  lead  from 
it  by  inflammable  air,  3x4  How 

to 


Index, 

to  prepare  it  from  the  metal,  nr  1. 
fi/iatr^l  /tlttill,  why  preferred  as  a 
precipitant  by  Mr  Bergman,  i|i 
Precipitates  platiua  imperfectly, 
aj4  An  equal  quantity  of  ill  the 
miners!  acid*  taken  up  by  vege- 
table fixe  J  a'kaii.  Sec  AaJr.  How 
to  prepare  the  mineral  alkali  fur 

experiment*  on  tha  precipitation 

of  metals,  419  Quantity  of  it  ta- 
ken »p  by  the  Jephlogilikatcd  ni- 
tron* acid,  si*  I'<u*efc«ff  acid  in 
aluminous  ley  cannot  be  removed 
by  mineral  alkali,  03a  Of  it* 
combinations  with  the  different  a- 
cida.  See  Atthm,  Marine,  Vi- 
irhBc,  he.  Difference  between  it 
and  the  vegetable  alkali,  ICI9 
Whether  mineral  alkali  can  fcpa- 
rate  platiti*  from  its  solvent,  1319 
Fifty-fix  time*  at  much  of  it  re- 
quired to  precipitate  this  metal  as 
of  vegetable  alkali,  ib. 

JVfintral  yicnO.    Sec  Aadt. 

M'm-rd  vattrtt  Mr  Woulfe's  left 
for  them,  1557.   See  Wuttft. 

JUi/fiM,  a  natural  ifgulus  of  arfe- 
nic, 1286- 

MixtHrtt ;  the  attractive  powers  of 
acidi  determined  by  the  various 
decree*  of  heat  excited  by  them, 
277  Increafed  denlity  of  mix- 
turei  accounted  for,  374  Time 
required  by  mineral  acidi  and  wa- 
ter to  acquire  their  utnioft  d.  nfity, 
4%t  Phenomena  refuliing  from 
mixtures  of  the  different  acid*,  al- 
kalies, and  neutral  (alts,  with  one 
another,  IO40,  r/_/ly, 

Moljl»Le««,  acid  of,  examined,  937 
How  to  reduce  the  fubllanee  to 
powder,  938  BKedaof  the  acid 
of  arfenic  upon  it,  959  Violent 
action  of  the  concentrated  nitron* 
acid  upon  this  fubflance,  960  A- 
Cid  01  meiybJKlia  procurable  by 
fire  alone,  961  Its  chemical  pro- 
perties, 962   u  capable  of  unu> 

i;;g  with  plilogiltou,  963  Shows 
no  fign  of  containing  any  metal, 
964  Properties  of  the  acid  ob- 
tained by  nine,  965  Motybdat- 
na  recompofed  by  uniting  its  avid 
with  fulphur,  966  Differences  be- 
twixt the  acids  of  tungiten  and 
molybd.tna,  971  M.  Pellctier'a 
experiment*  on  this  acid  1 49 7. 

Mi»»,t\  opinions  oncer  11. tigllit  fluor 
acid,  833  Shown  to  be  erroneous 
by  Mr  Sckcele,  834  Miftike  of 
Mr  Monnet  concerning  the  bafis 
of  floor  fpar,  838. 

AUr-otOH*  uiiftake  concerning  the 
preparation  of  G'aub*r't  btlt  front 
alum  detected  by  Mr  Kirwan,  64S 

Ml/it  fuppofed  to  be  well  lktlkd  in 
chemistry,  4. 

Mnikgt   of  vegetables  lonfidercd, 

»43»  Of  animals  the  fame  with 
jelly  or  glue,  1444 

Muriatic.   See  AbWav. 

NykrMTHA,  a  fine  kind  of  mineral  oil 
defalked,  »44»- 

}ttvm*»*i  older  vationt  on  die  pre- 
paration «f  jhi-  magiliery  of  bif- 
jnoth,  700. 
Y»>  IV. 


CHEMISTRY. 


X.-^tra! filu  compofed  of  an  acid  and 
alkali,  174 .  One  for  diflcoverir.g 
iron  in  mineral  water*,  IlSo  Pla- 
tina  may  be  partly  precipitated  by" 
funic  neutral  falls,  1.53'. 

Neurit*,  Sir  Ifaac,  his  fentimcnts  con- 
cerning heat,  31. 

NUImJ/hi's  accuunt  of  the  theories  of 
her,  79  Answer  to  bit  argu- 
ment concerning  vibration  as  the 
caulc  of  heat,  Si  Hi*  account  of 
the  capacities  of  bodies  for  con- 
taining heat,  &c.  113. 

Ifititt,  a  kind  of  femimetal,  of  it* 
folution  and  precipitation,  242  Is 
precipitated  by  zinc,  3.58  Iron 
and  tiicfeil  will  fcarcrjy  precipitate 
one  another,  359  Nickel  preci- 
pitates  cupper,  lead,  and  bifmuth, 
360  Throws  down  fome  hetero- 
geneous matter  from,  cobalt,  363 
Of  it*  folution  in  vitriolic  acid, 
493  In  the  nitrous  acid,  770  ET- 
feci*  of  acid  of  arfenic  upon  it,  935 
The  femimetal  particularly  treat- 
rd  of,  1306  DifroTrrcd  by  Mr 
Cionftedt,  ib.  Effects  of  calcina- 
tion with  a  violent  heat  upon  it, 
1307  Of  fulphur  and  borax,  1308 
Of  hepar  fulphuris,  1309  Of  nitre, 
1 3 10  This  fa!:  fcparates  all  the 
cuValt  in  the  femimetal,  13 1 1 
liffeift*  of  fail  ammoniac  upon  it. 
131*  Of  nitrous  acid,  1313  Of 
volatile  alkali,  1314  Nickel  can- 
not be  obtained  in  a  ftatc  of  puri- 
ty, 1315  Bergman's  opinion  of 
its  conipofitioti,  13 16  Eiperi- 
menu  to  coiiiuofc  it  artificially, 

yttrtt  quantity  of  acid,  water,  and 
alkali  iu  it,  determined,  391  Why 
it  is  fe  much  lighter  than  vitrio- 
lated  tartar,  416  The  ingre- 
dients of  which  it  is  competed, 
410  Of  the  preparation  of  nitre, 
734  tt  Jif.  Discovered  in  lone 
places  in  Podolia  in  Poland,  713 
In  Spain  and  America*  7*6  Rt. 
quifites  for  its  formation,  717 
Cramer's  artificial  compoft  for  mi- 
king it,  718  How  prepared  in 
Hanover,  719  In  other  parts  of 
Germany,  730  In  France,  731 
Pr  Black's  roochiGeo  concerning 


its  nature,  732  Suppofcd  to  be 
the  kft  effect  of  patretadion,  733 
How  to  procure  the  fpirit  of  nitre 
by  means  of  vitriolic  acid,  735 
Of  its  rectification,  736  Different 
methods  of  diflilling,  737  It* 
efes,  738  Prepared  from  the  ni- 
trous acid  and  vegetable  fixed  alp 
kali,  74O'  Cubic  nitre  formed 
from  this  acid  .and  mineral  alkali, 
741  Enumeration  of  its  proper- 
ties and  ofes  74a,  743  Danger 
of  f wallowing  large  quantities  of 
it,  ib.  Is  purified  by  throwing  a 
little  fulphur  on  ita  furface  while 
melted  744  Calcareous  nitre, 
7.47    How  a!k>.ii/ed  by  charcoal, 

779  Clyffu*  of  nitre,  780  It* 
acid  expelled  by  that  of  phi'dplio- 
rus,  907  And  by  that  of  amber, 
910.   And  by  the,  acid  of  arfenic, 


930  Properties  of  the  acid  of 
molybdasita  obtained  by  r.ftrc,  965 
Alkalized  by  iron,  IsotS  And  by 
the  flower*  of  sine,  S&49  Liieeu 
of  reguln*  of  arfenic  on  nitre, 
129a  Effccls  of  it  on  cobalt, 
1303  On  nickel,  1310  Is  ca- 
pable of  fcparating  all  the  cobalt 
from  nickel,  1311  EfftiSs  of 
manganefe  on  nitre,  1384  Cf 
phlogifticited  tuangancfe  upon  it, 
'  1350  M.  BerthcllLt'j  new  fait 
refembling  it,  ad  793  Method 
of  making  it  in  quantity,  1487 
Generated  in  fome  cab*  without 
putrefaction,  1478. 

AV/r«.v/  a.vV,  the  mod  Tiolent  of  any 
in  its  operations,  x8l  Rtnders 
the  cakes  of  metals  almoll  info- 
luble,  19&  Why  It  precipitates  a 

folution  of  tin  or  antimony,  400 
Is  mote  obvioufly  1  hanged  tliau 
vitriolic  by  the  addition  of  phlo- 
giftou,  203  Vitriolic  fait*  decotn- 
pofed  by  it,  373  Contains  left 
fire  than  the  vitriolic  acid,  978 
On  the  cipuXoi)  of  U  by  the  vitrio- 
lic acid,  a 80  By  a  fmall  quantity 
of  dilute  vitriolic  acid,  28a  Re- 
ceives fire  from  the  vitriolic  during 
its  e\pulfn>n,  284  Ol  the  decom- 
pofiiion  of  vitriolatcd  tartar  by  it, 
285  Vitnotated  tartar  cannot  be 
decompof;d  by  dilute  nitrous  >cid, 
287  Nitrous  falts  decompofed  by 
marine  aeid,  291  Marine  fain 
by  the  nitrous  acid,  193  Ni- 
trous acid  attracts  filver  more  than 
Saed  alkali,  301  Nitron*  felu- 
tions  of  mercury  decompofed  by 
vitriolic  falts,  311  Nitrous  acid 
diffolvcs  all  "metals,  though  it  has 
left  affinity  with  them  than  the 
vitriolic  or  marine,  338  Why 
mercury  and  filver  precipitate  one 
another  from  the  nitrous  acid,  335 
Kegalus  of  arfenic  pieeipituud  by 
bifmuth  from  the  nitrous  acid,  369 
This  acid,  when  pure,  cannot  be 
mads  to  exift  in  an  aerial  form, 
3X3  To  find  the  f-jccific  gravity 
of  pure  nitrous  aeid,  386  Quan- 
tity of  mineral  alkali  taken  up  by 
depldugiilicatcd  nitrmis  aeid,  43a 
Quantity  of  ingredients  in  nitrous 
felenite,  440  In  nitrous  Epiom, 
444  Of  pure  earth  vf  alum  taken 
up  by  it,  449  Of  iron  ddTolved 
by  it,  438  Quantity  of  nitrou* 
air  obtained  from  this  folution, 
,  439  Nitrous  acid  cannot  ad  up- 
on iron  in  fucfa  »  dilute  (httc  as  the 

vitriolic,  461  ,  Of  Copper  diffol- 
vrd  by  the  nitrous  acid,  468  Tin 
diffoWcd  by  it,  472  Of  leaddif- 
folved  in  nitrous  acid,  476  Sil- 
ver with  nitrous  aeid,  479  Cake* 
of  gold  foluhU  by  it,  483  Can- 
not dilfolee  gold  according  to  Mr 
Kirivan,  484  Z1I1C  with  nitrous 
acid,  488  Deft  metal  c'ilfn'ved 
by  concentrated  than  by  diluted 

nitrous  acid,  48^  Efforts  of  tins 
acid  on  nickel,  494  On  rcgulus 
of  antimony,  300  On  regufus  of 
arfeDic,303  Efferrelcciice between 
4 


nitrous  and  fulfhureous  fuircs 
610  Experiment  relating  to  the 
eonver&ui  of  the  vitriolic  into  the 
nitrons  aeid,  720  Ineciielurtvc, 
yx  1  Of  it*  origin,  zd72i  At- 
traction fur  plilogiilon,  its  diftin- 
guifhing  characterillic,  734  How 
to  extract  it  by  means  oP  the  vi- 
triolic, 733  How  to  purify  it 
from  any  vitriolic  tattit,  736  Of 
diftillinj'  it  with  di.Tcrfnt  fubAcn- 
ees  containing  the  vitriolic  acid 

737  Of  its  ufes,  and  the  method 
of  diftillitig  it  in  the  large  way, 

738  Procured  of  a  blue  colour  by 
mean*  of  arfenic,  739  Of  its 
combination  with  a!kaline  falts, 
740  Forms  common  nitre  with 
the  vegetable  alkali,  ih.  Cnbic 
nitre  with  the  mineral,  741  Ni- 
trous ammoniac  with  volatile  al- 
kali, 745  Of  itSecnibiRation  with 
earths,  747  Forms  calcareous  nitre 
with  quicklime  or  chalk,  ib.  Is 
decompofed  by  quicklime,  74!* 
Forms  Baldwin's  phvfphorus  with 
it,  749  Produces  aSrin^rnt  roni- 
posinds  with  earth  of  alum,  and 
purgative  one_s  with  iM2gnrli:i, 
ib.  Of  its  combination  with  me- 
tals, 73O  I*  capable  of  difi'ulvir.g 
gwld  in  lome  cafes,  ib.  Difiolrta 
and  tryftallires  with  filver,,  731 
Forms  iunar  cauftic  with  it,  731 
Biffolves  ar.d  cryftallizes  with  cop- 
per, 737  Corrodes,  and  ad*  vio- 
lently upon  iron,  hut  fcarcely  dif- 
folvcsif,  739  Difiulvestinin  ve- 
ry imall  quantity,  ;6b  Forma 

a  violently  dccrc|iitatiag  full  with 

lead,  701  Dsltulve*  quickfilver 
in  great  quantity,  763  Purified 
by  diftillation  from  this  metal, 
from  vitriolic  or  marine  acids, 
764  Readily  diilbtvca  bifmuth, 
763  And  xinc,  707  Corrodes 
rcgulus  of  antimony,  768  Dit 
folvcs  cobalt,  nickel,  and  arfenic 
769,  77°  Affords  a  method  of 
discovering  cobalt  in  ore-*,  770 
Tltkken*  exprclTcd  oils,  711., 
Forms  ether  with  fpirit  of  wine* 
773,  «* /y.  Of  its  dccomroritiou 
by  phlogiston,  778  Takes  fire  . 
with  fome  cffciuixl  oil*,  ib.  How 
to  procure  marine  acid  by  it* 
means,  788  Dephlogjfticatet  this 
acid,  790  Fluor  acid  procured  by 
its  means,  «d  830  Effect  ft  it 
on  fall  of  amber,  oil  Arfenic 
decompounded  by  it,  918  Vic- 
lent  aaion  of  it  on  molybitna, 
960  Lffcda  of  tlilTolving  eitrio- 
lie  ftlts  in  it,  1040,  IC42  Form* 
fine  cryftals  with  terra  pondcrofi, 
1066'  I*  not  neceffary  for  the 
preparation  of  aurum  fulminons,, 
H17  EfFefl*  of  it  on  arfenic 
miueralixcd  by  fulphur,  1 280  Re- 
guliis  of  coi>alt  eonihiiird  with  it, 
I3OX  Ita  effects  on  nickel,  1313 
Explanations  of  its  effects  cn  man- 
ganefe,  rj8o  Of  d  getting  phlo- 
gillicatcd  mauganefe  with  pure  ni- 
trous acid,  1393  Camphor  de- 
compofed  by  it,  1414  Procurable 


630 

by  means  of  fpirit  of  lalt,  737 
How  to  procure  the  dcj  lilogiiti- 
cated  kind,  738, 1475  LavonVr's 
account  of  the  conllituent  part*  of 
r.itrous  acid,  147$  Mr  t'aveti- 
difli's  aeeotmt,  1474  How  to  fee 
charcoal  on  fire  by  means  of  it, 
1476  Remarkable  effeAt  of  it, 
on  blood,  I477  Mr  Schct-te'*  ex- 
periments with  it  on  various  fub- 
itance*,  1513  Volatile.  alkali  pre- 
pared ftom  nitrous  acid  and  tin, 

1333- 

Some  late  experiment!  of  Dr 
I'rieftley,  have  fliown,  that  though 
nitrout  acid  is  produced  from  the  de- 
conrpofition  of  dcphloeifticatrd  and 
phlogifticated  air,  by  taking  the  elec- 
tric fpnrk  in  the  mixture,  it  is  like- 
wife  produced  Iry  the  wore  rapid 
decompofition  of  combnjtfon,  when 
inflammable  air  it  made  nfc  of  in- 
ftcaxl  of  the  phlogifticated  kind,  la 
this  cafe,  though  phlo;<::tic;ittd  air 
fhould  happen  to  exift  in  the  nix- 
tare,  it  is  not  in  the  icaft  afi'ecScd  by 
the  procefs,  bnt  remain*  after  the 
ronibu.lion  of  the  others,  juft  as  it 
mij  nay,  the  Doctor  obferves,  that 
by  th*  adetitlcn  of  j)hlijgi(licatcd  air, 
the  quantity  of  nitrous  acid  produ- 
ccd  is  fo  far  from  being  augmented, 

that  it  is  much  diminilbed.  The  a- 
cid  in  thefe  proccfles  always  appears 
ta  tie  extremely  volatile,  infomnch 
that  fotne  part  of  it  confta  Dtly  e  fcapea. 
No  liquor  at  all  was  condensed  when 
the  cxplefiom  were  made  in  quick 

fuccelfiOtt,  even  though  the  Vtfl'el  ne- 
ver became  hotter  than  the  hand.  In 

another  procefs,  the  atmofpherie  air 
V.13  perfectly  excluded,  while  the 
yureft  dcphlo^ifucalcd  air  was  pro- 
duced from  one  of  the  material*  ero- 
ployed,  vis.  precipitate  fur  ft.  In 
this  experiment  he  found,  that  a  con- 
fidcrable  qaaatity  of  fixed  air  was 
produced,   and  chat  the  water  be- 
came acid  by  the  abforption  of  it. 
He  concludes,  therefore,  on  the 
whole,  that  a  mixture  of  dcphlogi- 
llieated  and  inflammable  air  alwiys 
produces  an  acid  by  combuftion  ;  but 
thit,  when  they  are  in  their  nafeent 
ftatt,  the  aerial  add  is  venerated; 
when  both  art  completely  formed 
previous  to  the  experiment,  the  ni- 
trous aeJJ  appears. 
NitrtMt  air  1  Why  it  dues  sot  unite 
with  water,  3C4    Quantity  of  it 
produced  by  fohirion  of  iron  in  ni- 
trous acid,  43  9    Quantity  of  phlo- 
gifton contained  in  it,  303 . 
Outers  of  ehemiftry,  how  diflin- 
gu  ifhed  from  the  agent*,  *»  Mow 
daffed,  163. 

Qit  of  vitriol  precipitates  corrofivc 

foUimate  from  water,  and  why, 
315  Kirwan's  cipci  inicrits  on  it, 
393  Why  the  duutit.11  of  it  i* 
neceffary  in  thefe  e.tperin'.snt', 
306  Quantity  of  fixed  air  in  oil 
of  tart ir7  414  Why  oil  of  vitriol 
"  and  iron  produce  vitriolic  air,  433 
Combination  of  oil  of  vitriol  with 
lommonoibj  71*   Oil  of  arfenic, 
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how  prepared,  813  Effects  of  oil 
of  vitriol  on  fait  of  amber,  913 
Effects  of  mixing  oil  of  turpentine 
with  arfenical  acid,  913  Of  oil 
of  vitriol  by  di  ft  illation  with  the 
ft'.t  cuiupufed  of  alkali  and  the  co- 
louring matter  of  JPrufJian  blue, 
1 J  91  OjI  fnppofcd  by  llombcrg 
to  he  obtained  from  flowers  of 
fine,  1*43  The  miflakc  difco- 
veied  by  Neumann,  ib.  Another 
eapafde  of  ilhTolvir.g  gold  and  fil- 
ver  leaf  by  Mr  Hcllct,  1144  Ef- 
fects of  oil  olive  on  nianganefe, 
1387  Camphor  rotable  in  oil, 
1415  Quantity  of  effcntial  oil 
obtained  (i-om  turpentine,  1437 
This  oil  very  difficult  of  Motion, 

Oili  exfrrfi,  thickened  by  nitrons 
acid,  771  EiTentinl.  fired  by  fpi- 
rit of  nitre,  778  Fisted  alkalies 
combined  with  exprcited  oils,  10*6 
With  cflcntbl  oils,  1027  Lead 
foluble  in  oils,  xat6  Of  the  com- 
bination of  phyfphorus  with  effen- 
tial  oils,  I4I*  Chemical  proper- 
ties of  oils  treated  of,  14x9,  *t  ft*. 
Efiuitial  oil*,  ib.  Empyrcumatic 
oils,  14*6  How  to  purify  ran- 
cid oils,  1431. 

OptfMUm  in  ehemiftry  def.-ribed, 
with  directions  how  to  perform 
them,  334,  a  fin- 

Om  t  Bergman'*  account  of  the  a- 
)um;ncus  ores  in  Sweden,  63I 
Alum,  folphur,  and  vitriol,  ex- 
tracted from  the  fame,  630  How 
to  difcover  cobalt  ia  ores  by  means 
of  the  nitrous  acid,  770. 

Orptm<nt  formed  of  fulphur  and  ar- 
fenie,  1*70. 

Oypr-fi.lU,  of  thlir  phofphorie  qua- 
lity, 1087. 

Pahn'*  digefler  defcrihed,  367. 

Patautftu,  account  of  him,  14  Hi- 
Aory  of  chemiftry  hnec  his  time, 
13  • 

1'tal  anslyfed,  H\Q- 

Prfftiier,  M.  his  method  of  reelify- 

together,  1471    His  experiments 

on  molybdrena,  H<)7- 

JPiBtm,  an  obfblete  chemical  vcffel 

defenbed,  566. 
PntLisi  JfftUi,  marnior  mctaUicum 

found  near  them,  roeo. 
P<tft&  mtttU    See  Mtttlt. 
Pttttvian  iaf/iim,  yield*  acid  of  ben- 

Sohi,  133*. 
PclraUum,  or  rock  oil,  account  of  it, 

!  ••  :  • 

FhlUfapWti  f,il  aimn/Miae,  roinpofed  of 
vitriolic  acid  and  voSatilv  alkali, 

•  _ 

PliUg:J)li  w<ir(rr/  .•  eiTcft  of  marine 
acid  upon  them,  1481, 

Pb'.igiJiituUJt  iVia/r,  quantity  of  pre- 
cipitate obtained  from  nunganefe 
by  it,  J<7  rhIo(;il!icatcd  air  an  in- 
gredient in  tii  :  nitrousacid.nl,  71* 
How  prepared,  fOao  ljofea  it* 
alkaUne  properties  1 168  Can  not 
precipitate  arfcnie  cxeejtt  from  ma- 
rine acid,  llilogillicatcd  ni- 
tront  acid  diflVlvex  mangancfe, 
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plUgftm:  Of  itsexiHcriee,  »7,  Ij6 
Denied  by  M.  Lavoificr,  137 
Arguments  agaiiift  it  ium  the 
increafed  weight  of  metal*  by  cal- 
cination, 130  From  the  reduc- 
tion of  the  calces  of  pcrfeft  metal* 
without  addition,  140  The  dif- 
putc-  on  th is  i\  lijec*l  niuft  foon  In*, 
entirely  decided,  143  Objection* 
from  its  iiivifibilrty  et<d  funpufed 
waulof  graviiy,i44  Coninionchar- 
cnel  an, I  pMogiflon  the  £itne,  143 
Deciftve  proofs  of  its  identity  from 
I'rieftley'*  experiment,,  146  Too 
much  phlogiftvn  prevents  the  beat 
of  a  fin  from  being  intenfe,  158 
Solution  fnmctimc*  promoted  by 
ahftracling  port  of  the  phlogi- 
fton,  186  llut  totally  prevented 
by  taking  away  too  much,  a*  ex- 
emplified in  manganefe,  187 
Hindered  by  too  great  a  quantity 
of  phlogifton,  194  T*  the  caufe 
of  colour  in  metallic  folutious, 
218     Attraclion  of  phlogifton 

fuppoled  to  be  the  raufe  of  ca.i('.i- 
city,  119  Metals  contain  differ- 
ent quantities  of  it,  *j8  Of  the 
pltlogiftoii  contained  in  tlie  diR.r- 
cnt  metals,  317  Method  of  cal- 
culating this  quantity  exemplified 
in  regunwof  arfenic,  318  Table 
of  the  quantities  of  phlogifton  in 
diAicm  metab,  319  Ot  the  at- 
traction of  metallic  ealcet  to  phlo- 
gifton, 3*6  Whence  their. va- 
rious degrees  of  affinity  to  phingi- 
ilon  may  ha  determined,  3*8 
Table  of  their  proportional  afluii- 
ties  to  plilo^ifton,  329  Quaatity 
of  it  loft  by  thein  during  calcina- 
tion, 331  Their  affinity  to  the 
deficient  part  of  their  phlogifton, 

33»  Increaie  tvf  the  attraction  of 
the  calx  of  iron  to  phlogifton  de- 
moiifti'atcd,  Quantity  of 

phlogifton  contained  111  nitrou* 
air,  303  In  fixed  air,  ad  303  In 
vitriolic  acid  air, 306  In  fulphur, 
507  In  marine  acid  air, 509  Attrac- 
tion of  marine  acid  for  phlogifton, 
%1S  Union  of  phlogi Hon  with  a- 
cid  of  moiybdxna,  963  b  re- 
markably difpoftd  to  fiy  off  from 
hepar  fulpjiuris,  IO24  Combined 
with  fixed  alkalies,  iojX  Suppo. 
fed  to  exift  in  the  colouring  metier 
of  I'rufliau  blue,  xi«6  Is  flrong- 
ly  attraftcd  by  mar.ganefe,  \\ri 
Civet  a  white  colour  to  manga- 
nese, I373  Some  phlogifton  na- 
turally contained  in  tin*  fuhflance, 
1374  Proof  of  its  exifteuee  in  the 
muriatic  aeid,  1381  Sulphut  dc 
compofed  by  a  fupcrbbuiidance  of 
phlogifton,  1401. 
Piiefj'k'ric  ttiiJ,  found  in  the  rcfiduum, 
of  ether,  ad  7**  lixpeis  that  of 
fluor,  id  8jo  This  acid  pattiru- 
Utriy  treated  of,  9O4,  tt  fy.  Ex- 
peh  the  acids  of  vitriwlaced  tartar, 
nitre,  and  fee- fait.  907  Owi  fesrre- 
ly  dilfolvc  mangjiicfe,  X367  Of 
phofphuriv earths,  Io8(  ,c:ftf.  Jur- 
piiDngphofphoric  quality  <if  uyftcr- 
ihtlls,  1087    By  w!iont  difcover- 


Index. 

eel,  1086  Found  in  vail  quanti- 
ties in  the  tniner  il  kingdom,  ib. 
In  vegetables  and  the  gaftric  juiCc 
of  animal*,  ib. 

Ptvfpltrk  iimtr,  curious  one  from 
arfenic  and  vinegar,  id, 957,  tyxi. 

PUfp'to}*!  til  lialdwin  prepared  from 
nitrou6  acid  and  caicareons  earth, 

749  Phofphoros  fciotillans,  of 
marine  acid  and  calcareous  earth, 
797  tioiognian  pbofphorus,  108 1 
How    rendered    luminous,  IoSt 

Aiialyfed,  ro83  Phofphorus  rf 
urine,  1406  Mr  Margraaf's  pro- 
cefs for  making  it,  1407  Refti- 
fienition  of  this  I'hofphorus,  1 408 
The  procefs  for  making  it  fome- 
time*  dangerous,  1409  Liquid 
phofphorus,  how  prepared,  1410 
Experiment*  with  phufphcrn*  on 
fpirit  of  wine,  141 1  WithclTcn- 
tial  oils  nnd  acids,  141a  Mr  Mar- 
gt  ant's  experiments  with  it  on  me- 
tals, 1413  Canton**  phofphoros, 
1414  Hombcrg's  phofphoms,  1413 
ttjef*  See 

M.  PeWetkr  lias  now  difcovercd  a 

method  of  uniting  phofphcrtis,  with- 
out any  decompolitiort,  with  all  the. 
metals,  though  Le  cautions  again  ft 
the  danger  with  which  the  procefs  is 
attended.  CJold  is  phofphorated  by 
mixinj:  half  an  ounce  of  its  cabt  with 
an  ounce  of 'phofphoric  giafsr.nd  about 
a  grain  of  powdered  charcoal ;  tlie 
whole  is  then  pot  into  a  crucible,  the 
eumpoiltion  covered  with  a  little 
powdered  charcoal,  and  a  degree  of 
heat  fufficient  to  fufc  the  gold  ap- 
plied. A  great  many  phofphoric  va- 
pours arife,  but  pare  are  detained, 
and  unite  with  the  gold  which  is  left 
at  the  bottom  of  the  crucible.  The 
metal  by  this  operation  lofes  its  co- 
lour, becomes  whitilh,  brca^  under 
the  hammer,  and  has  a  cryftalJine 

appearance,  By  continuing  the  fire 
a  long  time  the  phofphorus  would  be 
entirely  dilfipated.  The  quantity  of 
plmf photic  glals  and  charcoal  ju& 
mentioned  is  fufiicie-nt  to  phofphoiate 
a  whole  ounce  of  ptatina.  By  an 
hour's  calcination  in  a  crucible,  the 
metal  is  converted  into  a  blackifh 

mafs  rrfvmbling  filur,  weighing  tip- 
ward*  of  an  ounce,  and  of  which 
the  lower  part  conCits  of  cubital  ery- 
ftah.  Notwithlniiding  this  change, 
however,  the  quantity  of  phofpho- 
rut  united  with  the  platina  is  very 

inconfidcrahlc  ;  for  from  14  ounce* 
of  the  metal,  and  a*  much  phofpho- 
ric gtaft,  only  1  a  ounce*  and  five 
jrtains  of  the  phofphorated  metallic 
m.d's  was  obtained,    it  was  very 

brittle,  but  of  conlidera'olc  hardneft} 
was  not  attracted  by  the  magnet,  and 
by  cxpufure  to  a  llrong  fire  iiarted 
with  the  phofphotus  it  had  been  com- 
bined With.  He  ohfervea,  that  all 
the  nictais  lofc  their  malleability  by 
ci>i/j(4uati«m  with  pi  ofphoms,  est* 
osptmg  tin  and  lead ;  and  tbe  refl- 
dnnm  of  the  matter  which  ha*  once 
phofphorated  a  metal,  willferve  again 
for  the  fame  purpc>fc. 

Tho 


Index. 

The  fi!t  farmed  by  a  combination 
of  the  phofphoric  acid  with  mineral 
*lkali  is  found  to  be  an  uf«ful  purga- 
tive, andasfuch  is  now  brought  into 

MelTrs  Struve  and  Marquart  arc 
faid  to  have  difcovered,  that  the  ga- 
Aric  juice  of  Miimals  is  compofed  of 
the  phofphoric  acid  and  volatile  alka- 
li ;  and  Mr  Sti  uve  has  compofed  a  li- 
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forge  heat,  1.333  This  fufion  fup- 
pofed  by  \  lacquer  not  to  be  perfect, 
1354  Attempts  to  purify  platina 
by  cupellation,  1355  Of  the  pof- 
fibility  of  adulterating  gold  with 
it,   1356     Methods  of  detecting 


tion*  of,  and  by  rvgulus  of  anti- 
mony, 365  Of  and  by  arfenie, 
368  Of  rcgulus  of  arfenie  by 
bifmuth,  369  And  by  copper, 
370  The  operation  of  precipita- 
tion defcribed,  <  ;o. 


quid  from  thefe  two  ingredients  Pliuy*  account  of  the  origin  of  glafs- 
which  aft*  ill  a  ftmilar  manner  on  a-     making,  7. 

limentary  ma'ters.  Plumtrm  t*mt*m  formed  of  marine 

Piteaal  analysed,  1447 .  acid  and  lead,  Sit. 

Ptatina  not  partly  compofed  of  iron,  PMia,  in  Poland :  nitre  found  in 
at 4    An  excellent  material  for    the  earth  iu  that  country,  745. 
chemical  veffels,  387  Mr  Achard's  the  exeeflixe  cold  of 

method  of  Ir.aking  crucible*  of  its     winter,  how  mitigated,  98. 

calx,  ilt.  Efie&s  of  acid  of  ar-  Ptlaad,  See  PaMia. 
fenic  OpOO  U,  94a  ta  the  heaviest  Ptaderwt  Am  formed  ol  terra  ponde- 
of  all  uieiab,  .'318  lofoluhlc  e»  rofa  and  vitriolic  or  aerial  acid, 
eept-by  dcplilogiilicated  marine  105 1  See  Ttrm  fua&nfa.  Ana- 
acid,  1319  Found  in  f'mall  grains,  lyfis  and  properties  of  the  aerated 
1310  Bergman's  experiments  on  kind,  IC37. 
it,  13*1  Cryftabof  it  can  !>e  de-  p.,)iji;\-/araacttt6oo,ttfij.  See  Far- 
cotnpofcd  by  the  mineral,  but  not  «• 

the  vegetable  fixed  alkali,  13:1  Pwttlaia  vjf-!i  of  ufe  in  chemiflry, 
Soluble  in  aqua  regia  made  with  363,  39I  Reaumur'?  porcelain 
nitrous  acid  and  fea-ftlt,  1323  recommended,  39a 
In  one  made  of  nitre  anil  spirit  of  experiments  upon  it,  393 
fait,  13x4  Solution  of  the  calx  in  Pelt'*  direction!  concerning  crucibles, 
marine  acid  lets  fall  a  cryflallines  588  His  melting  furnace  defcri- 
povrder  on  the  addition  of  Vege-     bed,  606    See  Faraatt.    Hit  Ob- 


this  fraud  if  it  fbould  bcpraclifed,  Prtftrvat'nii  cf-wfii,  621. 
I357     Platina  mo  ft   caflly  difcu-  Pre/fare  cf  tbt  furrowing  JtuiJ  a  mean 
vcrable  by  its  great  fpcci&c  gravi-     of  retaining  fire  in  bodies,  53. 
*7»  *3j8-  Pritfilsy:  difpute  betwixt  him  and 

Lavoificr,  141    Identity  of  phlo- 


tabie  alkali,  1343  Cat  not  the 
nitrous  folntion,  1316  Tin's  pr<. 
cipitate  a  kind  of  triple  fait,  1317 
Whether  mineral  alkali  can  fepa- 


fcrvation*  on  the  dccompoCtion  of 
nitrous  acid  by  quicklime,  748 
His  csp<T?T>Kilt»  on  the  fait  of  am- 
ber, 909 


rate  platina  from  its  faWcnt,  1318  Piec'piiatt,  infnluhle,  thrown  down 


Fifty-fix  times  as  much  mineral 
alkali  as  of  vegetable  requisite  for 
the  precipitation,  13a?  EtFcAs 
of  the  volatile -alkali  on  the  foln- 
tion, 1330  The  metal  partly 
prccipitable  by  neutral  fair*,  1331 


by  cauftic  alkali  from  folution  of 
terra  ponderofa,  1056  Piieno- 
mena  on  ditlilling  metallic  preci- 
pitates thrown  down  by  l^rutfian 
alkali,  1198  Precipitate  of  plati- 
na vitrified  by  M.  15eauntC,  133* 


gilton  and  charcoal  given  by  his 
experiments,  140  Kirwan's  ex- 
amination of  his  experiment  con- 
cerning the  revival  of  mercury, 

33*    Why  IS)  much  of  the  metal 

was  revived  in  his  experiments, 
3:3  Kirwan's  remarks  on  thefe 
experiments,  313  Hit  method  of 
procuring  the  fu'phureous  vitrio- 
lic add,  714  Hit  ohfervationi  on 
marine  acid,  783  .Experiments 
on  converting  the  fluor  acid  into  a 

kindof  air,  837  His  experiments 
on  the  vegetable  acid  air,  883. 
Prnnlinn  ef  beat  Idaity  .  Mr  Kirwan's 
theorem  for  finding  the  point  of  it, 
II;. 

Dr  Lewis's  Prx-Jjion  U«t  a  preparation  of  iron, 

1 163  Dr  Woodward's;  receipt 
for  making  it,  1164  Mr  Geof- 
frey's theory,  1 163  AmuGng 
phenomenon  in  the  preparation, 
1x66  Macquer's  theory,  1167 
Some  blue  produced  by  the  com- 
mon alkalies,  n  70  Mr  Sehecle** 
invefrgation  of  it,  it 71,  st  ftj. 
Prutkan  blue  yields  volatile  alkali 
by  diftillatiun,  1197  appearances 
on  diftilling  o;hcr  precipitates 
thrown  down  by  the  PruiTiai  alka- 
li, itoS  Appearances  on  di.lilling 
Prufiian  blue  accounted  for,  IIOJ. 
See  Catour  tn*  tK.ttler. 


Triple  falls  formed  by  this  metal,  Prtilpiiatci,  why  fomctimes  thrown  Palvh  Aharitb,  the  mnfl  proper  1112- 


133a  Platina  the  molt  infufiblc 
fubllanec  in  the  world,  1333  Firfi 
melted  by  a  burning  mirror,  I334 

May  be  vitrified  by  eUflric  fire, 
1333  Its  precipitate  fufible  in  a 
common  forge,  1336  This  pre- 
cipitate, or  even  crude  platina, 
fufible  by  the  affiftance  of  fluxes, 
1337  Alloyed  by  Dr  Lewi*  with 
other  metals,  1338    With  gold, 

1339  Wm*  fil,*r>  I3<°  ^«)w 
per  eoufiderably  improved  by 
union  with  it,  1341  H  unite* 
moil  readily  with  xinc,  134ft 


down  by  acids,  all  By  the  per- 
icii  neutral  falls,  »»a  i'y  a  triple 
combination,  313  Various  pre- 
cipitates of  gold,  133  Of  the 
of  fach  great  var rations  iu 


terial  for  emetic  tartar,  1x59 
Objection  to  its  ufe,  tafio  The 
objection  removed  by  Mr  Sckerl*, 
1161,  ixda.  See  Alga:  tsh.  Pnlvis 

fulminans,  how  prepared,  1 4C5 . 
the  weight*  of  pretipitates,  248  Purljbatrm  •/ awlitfhtr.   See  Mtreu- 
Argumcnisinfavonrof  the  weight  ryani  Guieljilvtr. 
of  precipitates  being  augmented  Patr.yWllna  :  nitre  fuppofed  to  be  the 
by  the  matter  of  heat,  149    A     laft  effect  of  it,  733    Not  always 
quantity  of  the  mcnflruum  retain-     tjeceiTary  for  the  production,  of  Us- 
ed  by  feme   precipitates,   t$l     trc,  1478. 
Table  of  different  ones,  »39  Why  Pyrihi,  how  to  estrad  green  vi- 
thofe  of  mercury  and  alum  cos-    triel  from  it,  619    It*  prefence 
tain  part  of  the  acid,  408.  the  catty  requisite  for  the  produo 


.-n-iO  v.  '\\   1    ■  .         t      n,  f,,    :,  i  ■  ......    ■,.]l:-vr,:^  vj:   31:,  1  -  "It.  -      tion  rl  :Ji   :.  h  -  .1 

1343  The  compound  of  brad 
and  platina  a  proper  material  for 
fptcutums,  1344  It  can  fearce  be 
united  with  mercury,  1343  Is  de- 
fcrted  by  mercury  when  jol-1  is 
added,  1346  May  be  united 
with  forged  and  raft  iron,  1347 
And  with  tin,  lead,  or  bifmulh, 

1348  May  be  meiti'd  by  means 
of  arfenlc,  1349  The  poCibility 
uf  uniting  it  with  mercury  deoied 
by  Fourcroy,lJ50  Inconjubtnce  in 
his  account  of  it*  hardiKik,  I33I 
Precipitate  of  platina  vitnfv  -Illy  M. 
Beausne,  i$$t  The  preci|itate  by 
f:d  ammoniac  fniiMc  in  *  ftrojig 


that  of  metals  by  alkaline  faltt,  Pjrantftr,  an  inftrnmcct  for  meafe- 
sso  Their  precipitation  by  one  riot  the  expansion  of  bodies,  103. 
another  owing  to  a  double  elective  Pyrafhrat  af  Btatbarg,  1413  Bell 
attraetion  429  Vie  of  the  tables  formed  of  alum  and  fugar,  1416. 
and  cak illations  for  knowing  a  Is  not  injured  by  expofere  to  light, 
pTiuri  die  phenomena  of  preespiu-  141 7  Theory  of  its  accession, 
tiou,  333    Why  mutual  prtc:pita>     14]  8. 

tion  ck"  MogitlicaU*  the  mcts't  QiiAoitijrLR  sAtTs.how  furmcJ,2?3. 
more  than  direct  folution,  333  &t**tity  af  t&t,  difficulty  of  deter- 
Precipttations  by  lead,  331  Of  mining  it,  70  It  cannot  be  uled 
mercury  by  copper,  333    Of  nickel      in  the  common  arceptation  of  the 


by  zinc.  338  Of  copper,  lead, 
and  bifmuth,  by  nickel,  360  Of 
cobalt  by  iron,  36a  Of  feme 
hcteiogdieou*  matter  from  co- 
balt "by  nickel,  363  Preeipita- 


womi  with  regard  to  fire,  71  It 
cannot  be  determined  by  Dr  Ckg- 
horr.'s  hypothefia,  76  I*  impof. 
fibU  to  be  determined  in  any  wny, 

m. 


Qanllim'  a  citcareous  earth  deprived 
of  its  fixed  air,  311  Decoir.pufet 
fjpirit  of  nitre,  748  Is  the  baft*  of 
fluor  fpar,  S3 7     Effect*  of  it  CO 

fait  of  amber,  947 
$>ritlfi!vtT  fomctimes  produced  from 
lead,  Xa,   f6%     It*  contbir^tioti 
with  acids,    See  Mtrtvrj.  How 
to  obtain  a  pcrfccUy  £»turated  fo- 
lutioa  of  it  in  nitrous  acid,  1293 
quickfclvcr,  fulminating,  3d  903. 
^*«/v<ir  afioitlei  defined,  167. 
Radical  vinicar  differs  from  the 
common  acttoii*  add,  I3»8  In- 
flammable fpirit  produced  from  it, 
1544. 

P.axciJ  alt  purified  by  churning  with 

water,- 1431- 
Pat'rar,  or  red  arfenlc,  prepared 

from  arfenie  and  fulphnr,  1179. 
Rraumar'i  firrr.'uiu  prepared  by  ce- 
mentation of  green  glaft,  yji  Dr 
I  «wi»'t  obfervations  on  the  n-.e- 
tho<i  of  making  it,  393  An  ex- 
cellent material  for  chemical  vcf- 
feb,  ib.  And  for  levigating  planet, 
399  His  method  of  rendering 
lead  fonorous,  1211  Hint  for  an 
improvement  of  the  fcape  of  bells, 
ib. 

Red  UtiJ,  how  prepared,  1x13. 
Ped  precipitate  cf  a-fcit/j,  how  prepa- 
red, 764, 

ReJuH:oa  cf  rsstottit  tatiti,  without 

addition,  an  argument  again  ft  the 
extfteneeof  phlogifton,  140  The 
phenomenon  explained,  320. 
Xt»itlxt.    See  atfasVwi-iv,  drf<gu,  and 
CIsMt. 

XtiJ,  Dr,  his  obfervatioM  on  the 

temperatures  of  bod:ci,  30, 
JtaUtiv*  tW  explaiced,  38. 
Prfmi  anatyfed,  1431  ilre  culy  bal- 
fam'*  thickened  by  evaporation,  ib* 
Jlttart,  a  chemical  v;flel,  dsffcribed, 

Swimf-uth*  cf  Ft.-tn!.,  how  sccom- 

pliined,  533. 
Xinnxit's  method  of  burning  the  ores 

of  alum,  663- 

Pofi-g  alautir.Qua  «nfr,  ufe*  of  it,  662, 

it  fy.     See  Alum, 
Jtaiiajia,  Mr,   of  Gtafgow,  deter- 
mines the  biuling  point  of  water 

Jtacb-aiacf,  whence  that  came  is  de- 
rived, 613$. 

RjcialL  /.tit  formed  of  cream  of  tartar 
and  mineral  alltati,  891.  Schcclc's 
method  of  preparing  it,  ib. 

Rayol  Sotitty,  when  founded,  19- 
Tlii*  and  other  fecietie*  of  the 
kind  ha*  been  of  great  advantage 
to  chcMiiffry,  ib. 

JEmlfVag  af  wtloU  explained.  34I  Tio 
lei*  liable  to  thi*  defect  than  iron 
or  copper,  jss 3. 

Saccsamke  A  CIO,  hisw  prepared, 
896  Saccharine  ether,  901  I* 
not  caflly  let  on  fire,  and  burns 
with  a  bine  Came,  ib. 

8j<eha<-vai  fa'crni,  it*  folntion  dc- 
(kroyt  that  of  green  vitriol,  IO44, 
end  folution  of  tin,  1043  How 
prepared  from  lead,  87;  An  io- 
iiaraauMc  ijir.t  procurable  from  it 


6n 


C    H    E    M    I    S   T    R  Y. 


by  diftillatinn,  8?8  A  particular  SrsWVt'  method  of  dephlogiilicating 
land  «f  it  obtainable  by  means  of  a-     fpirit  of  fell,  yyt   Difcover*  the 


(id  of  »OU,«i  fpirit  ofvcrdegrU  90S 
5j/  a^vtirttt,  compofed  of  fal  am* 

inotiiue  and  eomifive  fubliinste 

$*e  A!tmbrPt$. 
S«/  tmmtviat.    See  Awimimr. 


#<</  .Vutctitm,   how  prepared  from 
acetous  acid  and  vegetable  fixed 
alkali,  8&8* 
Sulfmaellty  prepared  from  nitre  and 
fulpbrtr,  744    Why  tlx  nitre  is 
tln;s  puiif .d,  ii> 
f.rf  rafitlfnfs.    See  JtttbelU  fait. 
Ketfabtroji.    See  JSVnur,  acid  of, 
&W  ittSatiit  tM*m,  a  preparation  of 
volatile  alkali,  fpirit  of  wine,  and 
eflential  oils,  1030. 
S*//a*  mixture  prescribed  in  fever*,  the 
'  lame  with  a  folution  of  lolubic  tar- 
tar, 889. 
Salt  tf  iiituggr,  formed  from  fpirit  of 


fiuor  acid,  8a6  Hi*  opinion  that 
the  earthy  croft  formed  by  this 
acid  proceed*  (torn  an  onion  of  it 
with  water,  831  Detects  the  er- 
rors of  lSooHanger  and  Mounci  on 

this  l"u!>jci5t,  834  ETp/tl!:lt!Oll  Clf 
our  of  his  experiments  concerning 
tbia  erult,  846  Hi*  method  of 
anaiytiug  cream  of  tartar  and  ex* 
tracting  its  acid  pure,  X87  Dif- 

cover*  the  acid  of  arienic,  916 

His  method  of  an.-.lyting  molyb- 
dxna,  OJO  ToUguV-n,  068  Hi* 
method  of  procuring  the  pure  acid 
of  milk,  976  His  receipt  for  pre- 
paring the  flower*  of  benzoin,  991 

for  preparing  the  pulvis  algaruih, 
J261  Difcovers  the  nature  of  the 
colouring  matter  of  Prulfian  blue, 
Ityi  Method  of  preparing  Ru- 
chelfc  fait,  891 


verdegTiii,  88»    Effenual  fait  of  SMHtr'*  method  of  pre paring  the  a- 
lemons,  a  kind  of  tartar  extraeled     cid  of  tartar,  8S8. 
from  furrcl  fold  for  it,  888    True  S~bij>,  -amm'-ow,  component  parts  of 
fait  of  lemons  cannot  be  converted     il,  ojl. 

into  acid  of  fogar,  999  Neutral  oW/fft,  deeompofed  in  various  way* 
fait  fereWeoverinj  ivon  in  mineral    with  lead,  303   Why  the  distil- 


lation of  it  docs  not  iuccoedwith 
copperas,  787     Its  acid  not  the 


fame  with  that  of  (luor,  83.5  Its 
acid  expelled  by  that  of  phofpho- 
rus,  907  And  by  acid  of  aricnic, 
9*1  Whitens  filver,  1137  Ua* 
fucccfsful  attempts  to  decomj*ofe 
>t>  -479  Method  of  distilling  it) 
acid  with  clay,  J480  Iffu^s  of 
the  fpint  upon  phlogilUc  matters, 
148 


waters,  Il8o  Wiitfon'*  account 
of  the  tpecifie  gravity  of  fait  of 

tartar,  413- 

Saltfetre.    See  ItHrt. 
Sttkt  t  their  general  properties  con- 

fidered,  164,  ft/tj.  are  either  fo- 

fible  or  volatile,  lb.    Soluble  in 

water  and  cryftalltxable,  ib.  Their 

fblution  atten  'ed  with  an  emiflion 

of  air-bubbles  iometime*  miftaken 

for  an  eiferveiccnce,  JOJ  Oene- 

rall)-  foluble  in  greater  quantity  in  Stlcrt,:,,  <r.-iV,  procured  from  3  va- 

hot  than  in  cold  water,  ib.  Sea*    variety  of  fubftance*,  1533   Ha*  a 

fall  an  exception  to  this  rule,  ib.  Of     remarkable   farce  of  attraction, 

their  mixture  and  reparation,  166    1534  '«  cficel*  00  tin,  « 335  On 

Hypothecs  concerning  their  lb-     other  fubftaiices,  I330. 

lution,  i(>y     Arc  dcfiruAihlc  by  S<ertt  fai  a^cKonnrs,  Glauber's  See 

repeated  fo'.ution  and  oxficcaliou,     Giatttrr  and  Ammoniac. 

168   Divided  into  acids  and  alka-  Srfttnt  fait.    See  Ban*,  acid  of. 

lie*,  ido    See  Acnt  and  AUaS,  SeiratUtifoJr,    Set  R^hdlcfalt. 

Neutral  fjfts  formed  by  the  com-  StL-xiu.    f"-c  Oyifam,     round  in  the 

hination  of  thefe  two,  I"»    Per-     refiduum  of  vitriol!:  ether,  id  731 

fcA  and  imperfect  neutral  falts  dc-      Why  it  cannot  be  decompiled  by 

fined,  ib.    Why  the  acid*  and  al*    marine  add,  194    Quantity  of 

Italics  generally  enertefce  on  mix*    ingredient*  m  nitrous  fclenite,  440 

ture,  ib.   Metallic  folntion*  feme-    In  mariiH;  fclenite  44i> 

time*  dillttrbed  by  neutral  falts',  StLrittj  Uri^rcu,,  conipofed  of  acid 

lit    Triple  and  cjuadrupk  falls,     of  tartar  »ud  calcareous  earth,  887, 

how  formed,  »?3    Vitriolic  faltt     893    The  liquor  from  which  it 

deeompofed  by  th«  rtttroo*  and     ha»  been  extracted  affords  an  em- 

tnarine  acid*,  fcc,   See  Pitritih.    pyrcumatic  acid  of  tartar.  1010. 

Nitrous  fa!ts  dccompoi'cd  by  the  StmimeUl,  a  new  one  procurable  from 

marine  acid,  Ae.      See  JTitrma.     UDgften,  XJOI. 

Whv  the  metalhc  calces  f.-Idom  Stm,metal,.  one  of  the  general  claffe* 

detJmpofe  the  perf.  a  neutrals,     o(  n)e:a!lic  fubftancea,  547. 

304  AnomalcHi*  fait*  formed  from  oVajttfr  *W,  Crawford*  ac count  of 

the  acetous  acid  and  earths,  871     it,  49« 

Of  fixed  alkaline  falts,  1016  See  Sbetl-M,  how  wade,  itaj.  The 
JUstm.  Neutral  falta  partly  pre-  advantages  of  milled  lead  over  it 
cipitate  platiiia,  1331.  very  dubious,  raw. 

S«-rf  mixed  with  flu  or  acid,  proda*  SUat,  found  in  the.  refidanm  of  vi» 
en  no  earthy  cruft  by  li.fliilation,    triolic  ether,  i4  fX%. 


844. 

SnnJ.fitfs,  pith,  eke  luw  to  fee  them 

in  furnaces,  010. 

fifmma,  of  the  atominous  ore*  fooitd 

in  that  country,  638^ 


Silictstii  carib,  producen  a  crud  on  the 
«  ».'r«  in';,  whiili  ik  '-ir  .»  d.* 

Hilled,  849    See  CWjfc   Of  the 

quantity  of  filiccous  earth  carried 

along  with  this  acid,  847.  Moil 
I 


completely  prwipita:."<l  I'rt.m  its 
In! vents  by  volatile  alkali,  1074 
Diffoivcd  by  boiljnrr  ill  fixed  alka- 
line ley,  1076. 
Itlhtr  t  JWky  the  vitriolic  acid  cannot 
act  upon  it  without  a  boiling  heat, 
19;  Difficulty  concerning  it*  a* 
tnalgamation  Jo'vc  *  by  Mr  Inrg- 
■uan,  117  Precipitates,  of  it,  ajj 
1«  attracted  more  than  fixed  alkali 
by  nitrous  acid,  301  Explanation 
ol  the  dt'tnmppiition  uf  vitnulatcd 

tartar  by  fohttion  of  filver,  305 
Of  other  vitriolic  lalts,  306  Its 
fohttion  always  deeompofed  by 
marine  Halts,  308  Experintent 
expJiiunij;  the  rednAioii  of  its.  cat 
«:*  per  fi,  }*>  Why  copper  I*  dif- 
foivcd by  folution  of  filver,  sj6 
Why  a  faturated  folution  of  filver 
can  fearec  be  precipitated  by  iron, 
346  Why  copper  lumctimcs  can- 
not precipitate  filver,  348  Can- 
not precipitate  copper  from  vi- 
triolic add,  334  Why  it  prrei* 
pitates  nieieury  from  the  nitrous 
acid,  35J  CaDnot  decompose  cor- 
rolivc  iublimatc  except  in  the  dry 
way,  330  Of  its  folution  ill  Vi- 
triolic acid,  478  In  marine  acid, 
480,  801  Of  its  combination  with 
vitriolic  acid,  691  Has  a  ftrong 
attraction  for  mercury  in  this 
ftate,  ib.  Combination  with  the 
tthroM  acid,  731  Volatilised 
by  uaiting  With  this  acid,  ib.  Co- 
lour* produced  by  this  folution, 
753  The  folution  deeompofed, 
755  I  t  not  ae>ed  on  by  the  atfe* 
.  nical  acid,  943  The  metal  par- 
ticularly treated  of,  1131  Its  duc- 
tility inferior  to  that  of  gold,  ib. 
Its  colour  and  ductility  deftroyed 
by  fulphuf,  H3»  Purified  by  cu- 
pellation  with  lead,  1133  fbedu* 
crd  from  its  combi.iation  with  ma- 
fias acid,  1134,  if 33  •**"  *  great 
artraiftion  for  lead.  Ilj6  Whiten- 
ed exteinahy  by  common  fait  and 
cream  of  tartar-  1137  Fulmina- 
ting filver  difcovered  by  Kunr.kcl, 
736  JJy  M.  Kerthnllct,  1138 
How  prepared,  Iljo  fulminate?, 
by  the  touch  of  any  fubftace, 
whether  cold  er  hot,  1140  Dan- 
gerous to  fulminate  more  than  a 
grain  ar  a  time.  i>4-  Cryftal* 

formed  by  evaporating  the  liquor 
after  the  precipitation  of  the  calx 
explode  violently  by  a  touch;  114* 
Cautions  to  be  ufed  in  preparing 
it,  1 143  Ahfurd  theory  by  which 
the  sntiphlogidans  attempt  to  ac- 
count for  this  phenomenon,  1144 
Remark*  on  it  a»d  others,  1145 
Electricity  prohab.y  the  caufc  of 
thb  phenomenon,  II46  Silver 
precipitated  from  its  folution  in  ni- 
trous acid  by  the  colouring  matter 
of  Pru'fian  blue,  119',  IXO5  Gom* 
bination  of  it  with  pbtina,  i.14'J. 

8ipi**t,  >n  r.gyptiaa,  the  founder  of 
chemistry,  3. 

Smalt  produced  from  the  calx  of  co- 
balt and  flints,  1205. 

SwsJ7«£  lijvor  of  l^ibavius  prepared 


Index. 

from  cor/ofivc  foblimate  and  tin. 

S*M>  common,  prepared  by  com- 
bining fixed  alkalies  with  expreff. 
ed  oils,  iet6  Starkcy's  foap,  by 
combining  them  with  effentisl  oils, 
I0X7  This  combination  difficult 
to  be  effected,  ib.  M  tfeuume'i 
method  by  long  trituration  of  the 
ingredients,  ib  Dr  Lewi*'*,  by 
heating  the  alkali  red  hot,  and 
mixing  it  with  the  oil  in  that 
flMe,  ib.  This  foap  naturally  fuh~ 
jedt  to  a  dccompufition  by  the  ef- 
flot  cfcenee  of  fait,  ib. 

Stfinf/i,  of  bodies,  approaching  to 
fluidity  caufed  by  heat,  X18. 

Seler  fat,  why  fo  much  more  in- 
tei'.fe  than  that  of  common  fires, 
160. 

&t/fitiara,  aluminous  ores  found  there 
analyfcd  by  Mr  iiergman,  6j6. 

So///  tftdia  do  not  part  with  fo  much 
heat  a*  fin  ids,  %i% 

StlkiUip  of  different  mctali,  various 
degrees  of  it,  l8j  Their  foluhi- 
lity  iiicrcifcU  by  calcination.  343. 

bsAuMi  tartar,  prepared  by  com- 
bining cream  ef  tartar  with  vege- 
table fixed  alkali,  889  The  fame 
with  the  laiioc  mixture  prtferibed 
in  fevers,  ib. 

$tlutha  oi  ialt*  in  water,  phenomena 
attending  it,  163  Hypothec* 
concerning  it,  167  Salts  deflrur- 
tible  by  repeated  folutions,  168 
Phenomena  attending  the  folution 
of  metals,  180  Sometime*  pro- 
moted by  abtlracling  a  portion  of 
plilogiflon,  186  Tntaliy  prevent- 
ed by  taking  away  too  much,  187 
Solution  oi  nieu'..  attended  with 
cfTcrvefcence,  188  And  the  ex- 
trication of  various  kind*  of  elaftic 
muds,  tSiy  1  ergman'a  aceonnt 
the  caofe  of  chemical  folution 

193  Solution  impeded  by  too 
great  a  quantity  of  phlogiilon, 

194  Heat  produced  in  fohttion 
motl  probably  proceeds  from  the 
folveot  liquor,  XII  Realons  lor 
helieving  tlut  metals  sic  calcined 

by  folution,  a*3  Why  folution 
of  gold  ht  preripitated  by  folution  . 
of  tin,  a*7  wiy  folution  of  cal- 
careeus  earth  derompofc*  vitrio- 
lattd  tartar,  470  Decompofitiun 
of  viuiolated  tartar  by  folution  of 
filver  explained,  303  Thi*  fohi- 
tinn  always  decomposed  by  marine 
falta,  308  A*  alfe  folutinn  of 
lead,  309  Solution  of  lead  In 
marine  acid  decomposed  by  vitrio- 
lic felt*,  310  And  nitxout  foln- 
tion of  mercury,  31*  Solution 
of  copper  l'carcely  deeompofed  by 
raft  iron,  34.* .  Why  a  fa;urated  fo- 
lution of  filver  can  fearec  be  pre* 
cipitan-d  by  iron,  346  of  the  fo- 
lution of  cakes  of  iron  in  vitriolic 
acid  430  That  of  the  Cephlogifti- 
cattd  calce*  refuse*  to  cryttalUxt, 
457  Solution  of  tin  in  vitriolic 
acid  yield*  inflammable  air,  471 
How  to  perforin  the  chemical  ope- 
ration oi  folution,  (64  Solution 


Index. 

of  Giver  in  nitrous  acid,  751 
Shoots  into  a  corrofive  fait,  ib.  Its 
cryftal*  form  lunar  eaufiie,  75s 
Stale* hair,  bones,  fee  of  a  brown 
or  black  colour,  733  Imparts  va- 
rious colours  to  itoncs,  ib.  Cu- 
rious vegetations  produced  from  it, 
754  Several  curious  circumftances 
attending  it«  decompofition,  755, 
736  Solution  of  calcotof  gold  in 
marine  acid,  799  Of  tin  in  aqua 
regia,  800  Thi*  folution  ufeful 
in  dyeing,  ib.  I*  decomposed  by 
faccharum  faturni,  I04J  Qilct- Sftril  »f 
renus  fblutionj  by  mild  volatile  al-  of  - 
kali,  ib  Solution  of  falts  promoted 
by  vitriolic  Mid,  1048  Solution 
of  tew  pendtrofa  *  teft  of  tbc  vi- 
triolic  add  105  S  Solution  of 
flint,  I069  Solution  of  alkali  dif- 
folves  filiccous  earth,  1076  Solu- 
tion of  gold  in  aqua  regis,  1°99, 
at  Jeq.  In  hepar  fulphuri*,  II»7 
In  vitriolic  ether,  1(19  Solution 

of  lime  by  the  colouring  matter  of 
Prulfian  blue,  the  inoft  proper  for 
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gravity,  377  Proportion  of  acid  been  purified  and  examined  by  Mr 
in  fpint  of  fait  to  that  in  fpirit  of  Schrikel.  Eight  ounces  and  four 
nitre,  3K5  Dilatation  of  fpirit  of  fcruplrs  of  liquid  were  obtained  in 
fait  by  various  degrees  of  heat,  tins  manner  from  16  of  fine  fugar. 
417  Effect*  of  it  in  the  way  of  About  fix  drachms  of  water  came 
folutioli  in  cobalt,  498    How  pro-  over  firft ;  after  which  (be  acid  paf- 

curcd  by  means  of  vitriolic  acid,  fed  in  white  vapours,  which  ennden-  Sugar  of  milk:  how  tu  procure  it* 
786    By  nitrous  acid,  781$    Uy  Jed  in  unduout  Ma  on  the  fide* of     acid,  980. 

diftillation  of  common  Alt  Without  the  receiver.  It  had  a  pungent  »nd  Sulphur  dephlojifticatcd  by  nitrous 
addition,  789  Diflolves  and  vo-  agreeable  fmtll,  aud  taftcd  cmpyrei:-  acid,  19,5  Eitifts  in  hepatic  air. 
Utilizes  the  calces  of  gold,  709  matic  By  repeated  diitillj  lions  from  110  quantity  of  phlogiston  in 
Arfraic  decomj>ofcd  by  dephlogi-  pure  clay,  its  imeil  became  mild,  and 


vegetable  acid*  proved  from  the 
dccompofiiiou  of  thi*  acid,  XO08 
Nitrous  acid  enabled  by  the  acid 
of  fugar  to  diiTolvc  nianganeic, 
fOII  Method  of  procuring  the 
acetous  acid  from  it,  882. 


fticated  fpirit  of  fall,  919. 


acquired  an  apparent  increafe,  of 


it,  J07  Proper  method  of  burn- 
ing it,  jo8    Deftroys  the  malle- 


making  experiment*  on  metal*, 
II90  Effect*  of  thi*  matter  on 
metallic  foSuiions,  1193  How  to 
attain  a  perfectly  facurated  lolu- 
tion  of  qukkfilver,  M39  Of  the 
folution  of  arfenic  in  water  1169 
Effecls  of  rcgnlus  of  arfenic  on  m> 
tallic  folutiona,  1993. 


r  yields  a  great  quantity  acidity.    With  vegetable  alkali,  it 
by  being  burned,  I34  formed  a  fait  tailing  iike  that  of  Syl- 
Convertible   into   charcoal,    147  vius,  and  fhooting  into  needle-like 
Ether  produced  by  it»  combination  crystal*,    foloble  with  difficulty  ia 
with  vitriolic  acid,  717    Its  com-  cold  water,  but  not  it  al!  in  fpirit  of 

b illation  with  oitrou*  acid  produ-  wine.  It  did  not  deliqoate  in  the 
ccs  fpiritus  nith  dulcis  and  ether,  air;  but  decrepitated  in  the  fire,  and 
773,  ike.  Ether  with  the  marine  did  not  melt  on  hot  coals.  With  the 
acid,  3z4  With  the  vegetable  mineral  alkali  yellow  cryflaU  were 
acid,  884  And  with  the  faccha-  formed  rcfcmblinj  Rochclle  fait  in 
rine  acid,  99%  Converted  into  tafte,  e-ifily  fr>lubk  in  water,  and  not 
acetous  acid  by  digcftion  with  the  dcliquating  in  the  air.  VoV.ile  al- 
acid  of  tartar,  1013  Enables  vi-  kali  ^avc  a  iuarp  faiint  liquor,  which 
triolic  acid  to  diiTolvc  mangancfc,  could  not  be  cryttaliizrd,  but  left  * 
1014  Yields  a  great  quantity  of  falinemals  on  evaporation;  and  a  ftittl- 
wuter  by  diftillation  with  cauftic  lar  Mine  mafe  was  prod  need  by  uui- 
alkali,  S015  Diffolve*  a  fmall  ting;  it  with  calcareous  earth.  Mag- 
proportion  of  arfenic,  1*70  How  nelu  and  earth  of  alum  formed  guns* 
it  may  be  made  to  dissolve  fol-  my  compound*.  When  concentrated, 
phur,  140a     Diffoivc*  cflcutial  itdisTolvcd  the  calx  of  gold,  and  area 

gold-leaf;  but  had  no  eficcj  on  fil- 

Strrd,  a  kind  of  tartar  extracted  Sp'-titm  Mindtrni :  how  to  cryftalliae  ver,  mercury,  or  their  cake*  With 
front  it  fold  for  effential  fait  of  b>     it,  1515.  minium,  h  guv*  a  yellow  folntioo, 

mons,  888.    See  Sugar.  Spi'itai  tritri  dJcu,  how  prepared,  which  {hot  into  oblong  white  cryftals 

Spain:  when  alum  was  firft  made     7  74  Analyfis  of  its  refiduum  by  Mr  of  an  aftringenc  tafte.    A  blood-red 
there,  640    Nitre,  how  prepared     Pott,  781    Affords  acetous  acid,  folution,  which  ihot  into  grccti  cry- 
in  that  country,  7*0.  1037    And  acid  of  tartar,  1009.     ftals  was  obtained  from  iron.  Copper 
Spar,  poudereui,  account  of  Dr  Wi-  Splritui  vtUtifa ftutauuUtu.     See  £ an  was  diffotved  into  a  green  liquid, 
thering's  eipci  imentton  it,  IO37.      delutt,  which  did  not  cryftalliae.  Regulus  of 
Sftaifis  gravity,    StO  Gravity-            Stall;  a  miftake  of  hi?  concerning  antimony  was  alfo  diflolved,  and  the 
Sptiula,  materials  proper  for  them  :      the  converfion  nt  marine  into  ni-  folution  was  of  a  grccniDi  colour, 
propofed  by  Mr  Hcllot  from  a     trous  acid  detected,  793.  Zinc  was  partly  diifolved   into  a 
mixture  of  gold  and  zinc,  1 346  Standard  Jiivet :  quantity  of  pure  me-  green  liquor,   and  partly  corroded. 

A  mixture  of  brafs  and  platiua    ul  contained  in  it,  The  precipitates  were  remarkable, 

propofed  by  others,  1344.  S$*r  formed  on  the  furface  of  regulus  The  cryflalt  of  iron  gave  a  green 

Spirit  of  nitrti  bnw  to  determine  the     of  antimony,  jaja-  precipitate  with  alkalies,  a  black  or 

quantity  of  pare  arid  contained  in  StttS,  fait  of,  the  tune  with  green  dark  bloc  one  with  Praffiafl  alkali, 

it,  384  Proportion  of  it  to  that  vitriol,  697  How  prepared  from  and  a  white  one  with  marine  acid.  Su/pbaraui  fume*  efiirvefce  with 
hi  fpirit  of  fiut,  385   How  to  dc-    iron,  1*07.  Solution  of  rcgnlna  let  tall  a  yellow     thofe  of  fpirit  of  nine,"  6*4  Vo- 

termine  the  accrued  denftty  on  StitU,  how  to  fet  them,  610.  precipitate  with  fixed  alkali;  with     laiile  l'ul]>hureous  acid  defcribed, 

mixing  fpirit  of  nitre  with  water.  Sane  itwrf  corroded  by  cauftic  alka-  volatile  alkali,  a  powder  foluble  again 
3S7     Experiment  to  determine     lies,  (9c.  in  the  uietipitant ;  vitriolic  and  ma- 

the  real  quantity  of  acid  in  fpirit  Strajiarrb  turptnt'mt  defcribed,  1*35-   rine  acids,  and  an  infufion  of  galls, 
'  of  nitre,  389    How  to  construct  SublimatUn,  in  chciuiftry,  how  per-  threw  down  a  white  powder,  but  MO 
a  table  of  fpecific  gravities  for  fpi-     formed,  j8l.  precipitate  enfued  on  adding  nitrous 

rit  of  nitre,  390    Strong  fpirit  of  Sallimatt.    Sec  Ctrrtfn*.  acid    Solution  of  zinc  gave  a  w!ae  S«*  dittribotes  th;  he.11  on  the  earth 

nitre  more  expanded  by  heat  than  Sugar,  acid  of,  the  fame  with  that  precipitate  with  infufion  of  galls,  al-     94    How  he^t  i<  produced  by  his 
weak,    and  why,    414      Exact     of  forrcl,  id  903    Acid  of  apples  kalics  of  all  kinds  whether  fixed,  vo- 
qutmtity  of  dilatation  of  fpirit  of     procured  from  fugar  by  means  of  btile,  or  phlogillicatcd,  as  well  as  by 
nitre,  4»J     Solution  of  mercury     the  nitrous  acid,  It  14.  tbc  vitriolic  acid.    Tin  was  partially 


ability  of  metals,  546  How  to 
procure  the  vitriolic  acid  from  it. 
6t$  Quantity  of  the  add  con- 
tained in  fulphur,  ib.  Quantity 

procurable  from  it  614  Me- 
thods of  obv:ating  the  difficulties 
in  the  procefi,  625,  EtTervrfcence 
betwixt  the  fume*  of  nitre  and 
fulphur,  6i6  E&ua£lcd  from  the 
fame  ore  with  alum  and  vitriol, 
6j9  Prepared  by  combining  the 
vjtrioiic  acid  with  pMagiftcin,  TL$, 
716  Efff(2s  of  acid  of  arfenic  up- 
on it,  924  Molybdana  recoiu- 
pofed  by  uniting  to  add  with  ful- 
phur, 906  Combined  with  tiled 
alkalic*,  loar  Its  phlogifton  dii'- 
pofed  to  fly  off  when  fulphur  i* 
combined  with  fined  alkalies,  10S4 
It*  combination  with  volatile  alka- 
lies, 1038  Effect*  of  it  on  silver, 
113s  Take*  fire  ipontaneoufly 
with  iron  filings  1107  Cannot 
be  united  with  zinc,  1*48  How 
to  feparate  it  from  aoriniony,  1154 
Eafily  Qttited  with  arfenic,  I178 
And  mineralizes  it,  l!o'4  E fled 3 
of  it  on  rcgttiu*  of  cobalt,  1301 
Effects  of  it  on  nickel,  1308  On 
mangancfc,  1389  It* nature  and 
properties  particularly  confidered, 
1398,  etftf.  May  lie  cryftallized, 
Hco  I^ecomp<^fed  by  fuperibun- 
daure  of  phlo/ifton,  14OI  HuW 

it  may  be  diflolved  in  fpirit  of 
wise,  1402  to  union  with  we* 
tab,  1403 


713  How  procured  by  Di  Prieft- 
ley,  714  Why  thi*  acid  dtfiblve* 
mangajsefe,  1379  Sulpharersu* 
inflammnble  vapour*  procured  from 
idical  vinegar,  IJ45. 


1  Quan-  The  acid  procurable  from  this  fub-  diffr 
3y  it,  492  fiance  by  means  of  the  nitrous,  re-  ted 


ncd, 


ray*,  93  Hi*  light  hlakens  the 
precipitates  of  folution  «f  filvcr, 

S«»y!(tr,r  contains  nitre,  733, 


lus  of  ar-  feiiibles  that  of  tartar,  in  being  ca-  galls,  but  not  by  any  of  the  mineral 
prepare  this  pable  of  luperfaturating  the  vegetable  acids.     Lead  was  precipitated  of  a 
ail  of  vitriol,  alkali,  and  forming  w  ith  it  an  acid  white  colour  by  vitriolic  and  marine 


alkalies,  and  an  infufion  of  Smdtu  :  when  alum  was  firft  made 


there,  640  Method  of  roafting 
tlie  aluminous  ores  there,  665,  tt 

fit- 


with  fpirit  of  nitre,  1 
tity  of  biftuuth  diflolvt 
Of  cobalt,  497    Of  re 
fenic,  J04    How  to 
fpirit  by  means  of  oil 

735  By  mean*  of  arfenic,  739  fait  refembliug  crude  tartar.  Thi*  wids,  and  of  a  grey  colour  by  infu-  Sy I-*-.  of  a  blue  colour,  8»». 
Oils  fired  by  it,  778    EffeA*  of  i*  found  naturally  cxifting  in  forrel  Hon  of  gall*.  1    •  r       tU.:   ;  il     It       t,  L: 

it  on  fait  of  amber,  91V  and  fome  other  plant*.    There  ia,  Segar  of  lead.    See  Smectarum  and     heat,  161     Of  different  precipi- 

Spirit  of  fait:  method  of  finding  the  however,  another  acid  obtained  from     Saubjrint.    Whether  the  acid  of     rates,    from  Mr  Bergman,  259 
quantity  of  pure  acid  contained  in  Tugar  along  with  an  empyreumatic     fugar  or  of  tartar  is  the  bafis  of     Of  the  quantity  of  and  taken  up 
it,  376     Of  finding  its  fpecific  oil,  by  dry  diftiUatiun,  which  has     vegetable  acids,  996    Identity  of     by  diifcrcnt  bafef,  268  Coinci- 
Vol.  IV.  4  *•  J.u,,- 
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deuce  of  this  table  with  experience, 
*?$  Of  the  cmaatitks  of  die  dif- 
ferent metal*  taken  up  by  acids, 
Sp8  Tabic  of  die  affinities  of 
the  acid*  to  the  different  metals 
explained)  3l6  Of  chc  quantities 
of  phiogillon  in  different  metals, 
JT9    Of  the  proportional  affinities 

«f  metallic  calce*  to  pblogiftbn, 
3.9    Dr  lilack's  table  of  affinities, 

TaLltrw  analyfed,  1420. 

Tartar  1  quantity  of  fixed  air  in  oil 
of  tartar,  414  Its  add  particu- 
larly trcntd  of,  885,  etfia.  Crude 
tartar  defcribed,  ib.  Purified,  and 
t)?en  called  crew  »f  tartar,  by  boil- 
ing with  feme  of  the  finer  kinds 
ofelaf,  886  Schecle'*  analyfia 
of  cream  of  tartar,  and  method  of 
procuring  the  pare  acid,  887  So. 

luWc  tartar  formed  by  uniting  the 

vegetable  Used  alkali  with  cream 
of  tartar,  880  Cream  of  tartar 
how  regenerated,  800  Seigucttc'* 
or  Rodttelle-  bit  formed  by  com- 
bining the  mineral  alkali  with 
cream  of  tartar,  80 r  Salt  formed 
by  the  onion  of  cream  of  tartar 
with  volatile  alkali,  koj  Combi- 
nation of  the  acid  of  tartar  with 
earths,  itoj  With  metallic  iub- 
ftancct,  804  Form*  a  line  green 
colour  with  copper,  ib.  Chaly- 
bcatcd  tartar  with  iron,  895 
Whether  ;hi*  acid  or  that  of  fugar 
it  the  ba£*  of  vegetable  acid*,  006 
Product  of  acid  of  tartar  by  dry 
diftiiiation,  IOOO  Rcquifites  for 
bringing  vinegar  near  the  ftate 
of  tartar,  iQOS  Welbomb**  tm- 
fucvcfsful  attempt  for  this  purpefe, 
XOO3  Dr  CroUV  Opinion  of  the 
poflibility  of  the  tranfinutatinn, 
1004  Method  recommended  by 
him  for  attempting  die  experi- 
ment, IGC5  Argument  in  favour 
of  the  identity  of  vegetable  acids 
from  the  production  of  an  cnipy- 
reumatic  acid  of  tartar  from  the 
liquor  in  which  tartareon*  felenite 
ii  boiled,  toto  From  t!ie  foiu- 
tion  of  manganefe  in  a  mixture  of 
vitriolic  and  taicareous  acids,  IOl» 
Silver  whitened  by  cream  of  tar- 
tar and  common  fait;  TI37  Of 
the  preparation  of  emetic  tartar, 
ztSJt  ia«8,  fl>Jf.  See  Jfareffr, 
Mangaccfe  foiuhle  in  acid  of  tar- 
tar, 1368  Explanation  of  it*  ac- 
tion Upon  mangancfe,  138*  Schil- 
ler's mechod  of  procuring  its  acid, 

Though  the  acid  of  tartar  hat  been 
'.''.Tun:  only  fuppofed  a  product  of  the 
vinous  fermentation,  yet  late  expe- 
riment* have  Blown  that  thJ)  it  not 
the  cafe,  it  has  been  found  not  only, 
in  the  juke  of  the  grape,  but  in  that 
.11  tamarinds,  the  berries  of  the  rhas 
itriatia,  and  'the  leave*  of  the  nnm 
uttafa.  lit  thefe  it  is  generally  com- 
bined with  the  vegetable  fixed  alka- 
li, or  with  calcareous  earth,  Hermb- 


(tads  has  found  it  combined  with  cal-  which  effervefced  with  acids,  and 
carcous  earth  in  the  juice  of  the  rooti  weighed  468  grains.  On  treating 
of  the  uiiUvm  rtfitai,  the  Umtt4m  Ux-  in  the  fame  manner  a  folution  of 
urwm,  and  Cbma  iari.  iiy  the  affift-  terra  foluta  tart.ui,  the  liqm.i  began 
a  nee  of  nitron*  acid  he  obtained  it  to  change  thefyrvp  of  violet*  green 
alto  from  the  juice  of  grapes,  mul-  in  two  months,  and  in  four  the  de- 
berries,  appUi,  pears,  or-ingcs,  ftraw-  cumpofirion  fecmed  to  be  complete, 
berries,  and  plums;  alto  from  he*' At  the  end  of  a  year  be  filtered 
ncy,  l'ugar,  £um  arabic,  manna,  and  evaporated  the  liijuur  to  dryncls, 
fpirit  nf  wine,  beech  wood,  and  the  by  which  proecfn  he  obtained  45a 
root  of  black  hellebore.  In  thefe  grain*  uf  fixed  allwli.  The  fame 
cafe*,  where  the  nitrous  aeid  is  made  quantity  uf  terra  foliate  tariari  dc- 
tue  of,  however,  it  may  juflly  be  competed  immediately  by  diftiilation, 
fuppoicd  that  the  acid  of  tartar  is  yielded  only  56  grains  more  of  alkali, 
partly  at  leaf!  produced  from  it.  In  Solution  or  fait  ofwood  forrel  fuffered 
Sehcele's  procefs  for  procuring  the  nu  de-ompofition  by  a  fimilar  treat- 
pure  acid  of  tartar  by  means  of  cal-  mcnt  for  two  year*.  The  latter  he 
carcous  earth,  it.  k  advifabie  to  obfervtd  to  be  a  much  more  power- 
make  ufe  of  quicklime  rather  than  fill  antifceptie  than  tartar;  for  which 
chalk,  a*  by  this  double  the  Quantity  reafon  itfeem*  to  refill  decempufition 
of  tartar  will  be  decompofed.  An  in  a  proportionable  degree-  He  fup- 
hundred  part*  of  pure  tartar  contain  poles  oil  to  be  the  principal  caufe  of 
about  23  nf  vegetable  alkali,  43  parts  the  dtftru&ion  of  thefe  acid))  and 
of  acid  employed  to  fat  urate  that  al-  the  obvious  deficiency  of  oil  in  toe 
kali,  and  34  of  fiiperabundant  acid,  faecharine  acid,  in  companion  with 
1'y  uling  oyficr-fhcils  well  prepared  tartar,  fecms  to  be  the  caufe  of  the 
by  boilu  g  and  powdering,  the  cry-  want  of  capacity  in  it  to  undergo  the 
Jials of  the  acid  may  be  obtained  very  decotnpofition  juft  meutiouc<*.  A 
white  and  pore.  Some  cbemift* b»T*  remarkable  circumflame  attends  this 
imagined  that  the  vegetable  alkali,  fpimtam  oui  deconipufition;  via.  that 
doe*  not  eaifl  ready  formed  in  tartar,  no  air  U  either  able  1  bid  or  emitted 
but  that  it  it  produced  by  fire  or  during  the  whole  procefi,  It  iaaifo 
mineral  acid*,  tn  proof  of  this  M.  worth  notice,  that  in  combining  acid 
Machi  offer*  the  following  experi-  of  tartar  with  fixed  alkalies,  the  fait 
menu.  On  an  ounce,  of  cream  of  foperfaturated  with  acid  or  cream  of 
tartar  were  poured  10  ounce*  of  tartar  is  always  formed  in  preference 
ooiiing  water,  and  the  mixture  al-  eo  the  other  cMnlfoiUU  tartar.  Thus 
lowed  to  remain  in  a  jar  covered  if  to  a  saturated  filiation  of  alkali 
with  piper  and  parchment  in  which  with  cream  of  tartar  we  add  another 
a  fuiall  hole  Wis  made  with  a  pin.  of  pure  tartareeusaod.a  white  fpoii'-y 
At  the  end  of  three  month*  it  wa*  matter  will  be  precipitated  to  the 
confiderably  dimin.ihcd ;  and  con-  bottom ;  which,  on  examination,  is 
tained  a  quantity  of  thick,  tough,  found  to  be  a  true  tartar.  Any  either 
yellow,  mucilaginous  matter,  which  acid  added  to  the  folution  of  tartari- 
ncithcr  effervefced  with  acidtnoral-  fed  tartar  will  in  like  mariner  pro* 
kalics,  and,  when  burnt,  the  afhes  duce  a  precipitation  of  tartar,  hyen- 
wcrc  found  to  contain  only  a  very  gaging  a  p^rt  of  the  alkali  with 
fmatl  ipiantiiy  of  alkali.  The  ex-  which  it  wat  combined  ;  and  if  the 
Ur  Cor-  acid  of  tartar  be  added  to  a  fulucion 
He  kept  of  any  neutral  fait  containing  the 
f  tartar  in  a  vegetable  fixed  alkali,  as  vitriolated 
|oP-of  Reau-  tartar,. fatt  of  Sylvhie,  and  nitre,  a 
the  falinc  pel-  fimilar  precipitation  of  tartar  will 
litles  which  loimcd  on  the  fiuface  enfuc.  Hence  che  acid  of  tartar  may 
as  faff  as  thry  appeared,  and  rcdif-  be  employed  as  a  teft  to  difcovcr  the 
folving  them  in  water  By  contl- prefene e  of  the  vegetable  filed  alba* 
nuinp;  the  digrflion  for  feveral  li,  and  to  diAinguifl  it  from  tlic  mi- 
months,  the  liquor  became  at  laft  neral,  which  has  not  that  effect, 
evidently  alkaline:  and  he  thus  ob-  Bergman  indeed  observes,  that  Re- 
tained 216  grains  of  a  brown  alkali  chelle  fait  will  do  the  fame  thing; 
from  two  ounces  of  cream  ef  tartar,  but  it  mult  t« remembered  that  this 
Mr  Bcrthollet  expofsd  for-  nine  is  prepared  with  crude  tartir,  which 
months,  to  the  heat  of  his  laboratory,  contains  a  portion  of  vegetable  alka- 
a  folution  el  two  ounces  of  cream  of  li,  and  not  with  the  pure  acid, 
tartar  in  eight  ounce*  of  water;  to- Tmftrtitru :  Dr  Reid'a  obftrva- 
king  care  to  replace  the  water  which  tions  concerning,  50. 
evaporated,  but  without  removing  T<rra  faliau,  tariari  See  Sat  iiureti- 
the  crufls  which  formed  upon  the  ru  How  to  prefcrvc  it  in  a  bottle 
furfacc.  At  the  end  of  this  time  be  without  danger  of  its  deliquating, 
found  that  the  liquor  was  no  longer  868. 

acid,  but  began  to  turn  the  fyrup  of  Ttrr*  pwJtrif*  combined  with  acid 
violets  green,  in  18  months  it  be*  of  arfenic,  940  Ufually  found 
eitne  fittingly  alkaline;  and  left,  united  with  vitriolic  a  tad,  .1049 
when  evaporated,  an  Oily  rtfiduuu.     Dr  Withering'*  experiment*  upon 


peruv.ent  was  repeated  I 
villus  with  fome  variation 
a  folution  of  cream 
ht-at  between  10°  and  3 
niur's  fcale  ;  removing  t 
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it,  ICtfO  ft*  appearance  when 
combined  with  aerial  at  id,  lotl 
Efftifls  of  fire  upon  it,  IOJS  Phe* 
nomena  with  marine  acid,  Io<3 
Is  prttipitable  from  it  by  mild  and 
cnullic  fixed  alkali,  IO54  Con- 
vcitiMe  into  lime  capable  of  dc- 
rompofmg  vitriolic  felt*,  lbj< 
Inluiablc  precipitute  thrown  down 
by  cauftic  alkali,  Anaiyfia 
and  pro^citit*  of  the  aerated  pon* 
ileroi"  fpar,  (057  Its  folution  a 
teft  of  the  pretence  of  vitriolic  a> 
r  id,  ioj8  Nitrous  folution  flioots 
into  fine  eryftals,  1066  a  lrnall 
quantity  diiTulved  by  the  colouring 
matter  of  Pruflinn  blue,  1 188. 

T'f'  /or  nfiJr  sii-J  ollaUtt :  Inaccu- 
racy of  ihofe  commonly  in  qfe, 
IJ4?  How  to  prepare  one  from 
1  cd  cabbage  ind  other  vcgetable5, 
1550— I5J»  Mi  Woulfe'e  teft; 
foe  mineral  water*,  itey 

Tktuy  of  cboxijlry  defined,  J  I. 

TlttrmrttuUtt  it*  U*0,  IOJ  Wedge- 
WOOd's  improvement,  104. 

Tiantirr  ant  lightning:  why  more 
common  in  fiammer  than  in  win- 
ter, 100. 

Tin:  why  nitrout  acid  precipitates 
its  folution^  20O  Why  folution 
of  gold  is  precipitated  by  folution 
of  tin,  lay  The  precipitate  con- 
fifl*  partly  of  tilt,  128  of  ha 
precipitate*,  440  Why  it  cannot 
be  precipitated  in  it*  metallic  form, 
-jo  Action  of  the  vitriolic  aeid 
on  tin,  470  Diffolved  in  nitrout 
acid,  471  Great  fufibility  of  the 
compounds    of  tin  and  bifn-.uth, 

543  One  foiuble  in  hot  water, 

544  Of  the  compound  formed 
by  it  and  vitriolic  acid,  701  It* 
folution  in  marine  acid  ufefnl  in 

dyeing,    805     Is  volatilized  by 

tbi*  acid,  and  forma  the  fmoking 
liquor  of  Libavhia,  810  Of  it* 
combination  with  the  acetous  acid, 
879  Dr  Lewis's  experiments ^11 
this  fubjeel,  880  K/fea*  of  acid 
of  arfenic  upon  it,  ojo  Solution 
of  tin.  deftroyed  by  faccharum  fa- 
turni,  104^  Said  to  deflroy  the 
malleability  of  gold  remarkably, 
1091  Mr.  Adcbomc's  experi- 
ments to  determine  this  point, 
1092.  It*  fume*  do  not  render 
gold  brittle,  1003  Nor  the  ad- 
dition of  fmall  quantities  of  tin 
and  topper,  1094..  The  - metal 
particularly  treated  of,  I  ji6  May 
be  beat  into  thin  leaves,  1x17  Of 
its  calcination,  i«8  Its  affinity 
with  arfenic,  Hto  Arfenic  re- 
parable from  it,  iijo  Dr  Lewis's 
obfervations  on  this  affinity,  lair 
Other  metals  injured  by  tin,  iiai 
Tin  not  liable  to  ruft,  1113  An 
ingredient  in  aurum  mofaicum, 
12*4  Of  its  union  with  fulphur, 
ib.  Readily  unites  with  platina, 
1348  Remarkable  effcfU  of  the- 
febaeeous  acid  upon  it,  IJ3J  Vo- 
latile alkali  prepared  from  a  mix- 
ture 
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tore  of  it  with  nitron*  add,  icej.     akle  change  on  copper,  uei    Ve-  bahle  that  fimifar  acid*  might  be  «J>-  apples  by  treating  the  infvfion  with 
TtnBura  martii  made  from  marine     geta'ole  fubftanccs  in  genera!  cottfi-  tained.    Mr  Morveau  has  obtained  nitrous  acid.    If  a  pound  of  Indian 
at  id  and  iron,  807.  dered,  MJI.  frum  gall*  a  rtfin  which  he  fuppofes  rhubarb  be  ir^"ufci  in  hot  v.  ater,  a 

*T<Aa<t»  naturally  contain*  nitre,  733.  The fttt*u>i»g  U  a  i:jt  »f  t.'„  r.gctnMtt  to  be  their  aridifiable  bafe|  and  powder  fubfides,  which  by  warning 
'Talfa:  method  of  burning  the  hard    f.am  tviii  At  mJupy  af lit  Wcm  which,  along  with  pure  air,  forms  become*  whirr,  weighing  then  about 
ores  of  alum  there,  669.  tbtmlp  bat  procured  Jljrrml  stub,  the  acid  of  gaD*.    When  purified,  nine  drachms,  and  it  found  to  C00- 

Ttrrid  i»«  .-  heat  of  it  now  mirigl-      -with  tit  una  af  lit  iiftmtrtn.        tht6  acid  i»  fatd  to  mike  a  fine  and  fifl  of  calcareous  earth  unitcil  w  iiH 

t'-d.  1   Agave  Amei'uaita.     The   juice  durable  ink.  the  acid  of  fugar.  Scbetic. 

Trasfmutatin  tf  mtuh  not  to  be  ere-  eafuding  from  the  calyx  of  this  plant      16  Gtr,>ni«\,m  acUttm.    Small  acid     36  Kites  eyntfboti.    Acid  of  citron; 
ditcd,  11    A  feeming  tranfniuta- yields  acid  of  tartar  and  apples.    Mr  cryftals  CartLeifer.    Said  by  Hermb- or  lemons.  ScbetU 
tion  of  vitriolic  intu  marine  acid,  Huffman  tf  IVtimar.  ftadt  to  be  the  arid  of  fugar.  37    SaUp.     Acids  of  fugar  and 

784  Tranfmutation  of  earth  of  2  Aleei.  Acid  of  fugar  and  ap-  17  Gs*f;b?rries.  Acid  of  apples,  apples  by  treatment  with  nitrous  a- 
flints  into  fome  other,  1069    The  pic*.    Mr  Seicda.  StUth. — HermhAadt  fays  that  they  cid.  Bc&ttta. 

mifbke  difcovcred  by  Mr  Berg      3  Applts.    A  peculiar  acid  called  contain  the  acid  of  tartar  alfo.  38  Strwtt  (SaraV  aua.parij).  A- 

man,  I070,«ylf  .   See  FBmt.         by  the  name  of  the  fruit.    By  ni-     18  Grcpu.  Their  juice  veil  known  cid  of  apple*,  $d>t<rit. 

9Vgtf«and  ijvairvpltfalts.  ho*  form-  trous  acid  that  of  tartar  is  procu-  to  contain  the  acid  of  tartar  par.  39  S„.'..,„m  ,l»Lam*ra.  Acid  of 
ed,  4»3    Volatile  alkali  particu- red.    Mr  W«/f  and  Mr  tially  combined  with  fixed  alkali.       citrons,  ScAarf*. 

larly  adapted  for  their  formation,  4  Barberry,  Add  of  apple*,  and  10  Graff  n*U.  Saline  crystal*  40  Serrti  (Jtauw  ««■/>),  Cryftals 
£74  Metallic  ablutions  fome-  of  tartar,  By  treatment  with  ni>  from  the  extract  of  the  juice  after  of  tartar  by  evaporating  and  eryflat- 
timcs  decompofed  by  a  triple  com.  trone  add  it  yield*  acid  of  fugar.  three  month*  Handing.  Thefc  were  Itebg  the  juice ;  »nd  pure  acid  of  ar- 
bitration, 9*3  A  triple  fait  form-  Sibttlt  and  HtmbJIait — Hoffman  dc-  foluble  in  water,  and  gave  an  earthy  tar  by  faturating  the  acid  with  chilk, 
cd  by  marine  add,  iron,  and  re-  nieathat  it  contains  any  native  acid  precipitate  on  mixture  with  fixed  al-  and  then  cipefling  it  by  meant  of 
gulus  of  antimony,  366  Another  of  tartar.  Liy  treating  it  with  (pint  kale.  On  abftrariing  the  nitrous  1-  the  vitriolic.  If.mt/UM.  Other  eh  e- 
by  marine  acid,  copper,  and  rcgu-  of  wine  and  manganefc  he  obtained  cid  from  them,  and  adding  *  foln-  mi  ft*,  however,  have  certainly  found 
iu  of  antimony,  367    A  triple  an  ether.  tion  of  calcareous  earth  in  vinegar,  n  it  to  contain  the  add  of  fugar  partly 

fall  formed  by  precipitating  filice-  5  Bilberry  {Vauinixm  nyrlilUs).  precipitate  fell,  which  was  found  to  neutralized  with  alkali,  and  which  is 
ous  earth  with  fixed  alkali,  1075  Equal  parts  of  the  acids  of  citrons  and  coufiit  of  acid  of  tartar  faturated  capable  of  being  crrftiHiicd.  This 
A  kind  of  triple  fait  formed  by  apples.    Stbnie.  with  line,    fttrwbjtadi  is  generally  known  under  the  nunc 

precipitating  calx  of  platina  from  6  Bramilt  (Ratut  ebama?maraj).  20  Gum  Aral  it.  Acid  of  fugar  of  fall  «/  -.ooA/fu  rrl,  and  is  mmufac- 
the   marine   acid,    1327     Other  The  fame  with  the  foregoing.  Sthtelt.  and  apples.    Stberlt  tured  in  confiderable  £tj*ntltie*  in 

triple  falts  formed  by  it,  1332.  7  Campbar.    A   peculiar  kind  of     21  Gum  Iragacaaib.    Acids  of  fu-  Thuringia,  Suabia,  Switzerland,  and 

Tuhtl-Cai* :  whether  to  be  account-  eryftallizable  acid.    M.  Kofegarttn.    gar  of  milk,  apples,  and  fu^ar.  the  Harts.    It  is  prepared  from  this 

ed  a  chemilt or  not,  2.  8  Chtrtiej,    Equal  parts  of  acids      22  Haiv  (Cratxgui  ana).    F.ipial  plant  as  well  a*  the  matii  ecfifrle. 

Ytinrpcn  particularly  examined,  967,  of  citrons  and  apples.  Saccharine  parts  of  acids  rf  citron;  and  apples-  The  pbtits  are  bruited  in  f.or.e  cr 
at  ftj.  Confidcrcd  as  a  metallic  acid  by  treatment  with  fpir.c  of  23  H**ey.  An  acid  liquor  by  di-  wooden  mortars ;  the  juice  uf^uce- 
earth  by  Mr  Bergman,  967  nitre.  S&aaU,  Htrmtftadt,  and  Wt-  flillation  ;  and  wish  fpirit  of  nitre,  the  zed  through  )in«n  ;  and  when  cleared 
Scheclc's  method  of  anatyfing  \\,ftrvmt> — Hermbfladt  fays  that  he  acid  of  fugar.  The  dillilled  acid  has  by  fettling,  is  to  be  boiled  to  a  pr,.- 
968    EffeCls  of  heat  upon  it,  969  found  acid  of  tartar  alfo.  been  faid  to  diflolve  fold.  per  confidence,  and  cl  jnficd  wi:h  the 

Iu  cbcmicil  properties,  970  Dif.  9  Cttrcn  and  tetttooj  A  particular  24  Ltmsnt  An  acid  the  fame  whites  of  eggs,  or  with  blood.  It  is 
ference-s  betwixt  the  acids  of  tung-  kind  of  cryftallizable  acid     ScbetU     with  that  nf  citrons.  to  be  ftrain.-d  wh ill }  hot,  and  then 

flcn  and  molybdnna,  971  t<erg»  io  Cnjet.  The  infufion  evapo-  i$  Lttmtaam  taraxaam.  Acid  of  kept  in  n  cold  cellar  In  a  ftw 
man'*  opinion  concerninc  them,  rated  and  treated  with  fpirit  of  tartar  by  treatment  with  fpirit  of  week*  cryftal*  will  be  formed,  from 
f>7»  Why  he  feppofed  the  add*  nitre.  Add*  of  fugar  and  apple*,  nitre.  which  the  re  (mining  liquor  mitfl  be 

to  be  metallic  earth*,  973    It*  Stietlt.  36  JVfemu.    Add  of  fngar  by  poured  off,  and  by  further  evapera- 

propcrties  according  to  M.  Ln-     XI  Carta.   A  yellow  acid  by  re-  treatment  with  fpirit  of  nitre.  tion  will  yield  more  fait  Savary 

yart,  1498  Of  the  yellow  matter  peated  abflndlion*  of  fpirit  of  nitre.  37  MuAerria.  Acid  of  t.irtar.  obtained  only  two oooees,  and  a  half 
called  iu  add  by  Mr  Scheclc,  With  fome  of  the  alkali  s  and  earths  Htr->hfuit.  A  eryftallizable  acid  fait  of  fait  from  1$  Jionnd*  of  the  jllice. 
J499  No  fimple  add  procurable  tbi*  add  forms  eryftallizable  falts  by  evaporating  the  j.iice.  A»at>.ut  41  Striwltrrict.  Eqnal  part*  of  the 
from  the  mineral,  tjoi    A  new  which  do  not  deliquitr,  though  others  S*U.  add-s  of  apples  and  citroD*.  SetttU. 

femimetal  made  from  it,  yot.        do.   That  with  filed  vegetable  alka      28   Oil  «/  ttivti.    A  fait  which     41  S*aar.    See  the  article. 

Tttrl'ith  mintraJ,  how  prepared,  705,  li  forms  needle-like  cryftals,  foluble  fublimed  and  cryflallixcd,  by  re-  43  8.-wr»;i>  (Mva  *3ri*ti*}.  Cry- 
yo6.  in  water,  vitriolic,  nitrous,  or  ma-  pested  and  copious  abllr.ivtions  of  the  fill*  of  tartar.     Profeffor  Twfic-tf 

Tntpeit'mt  -•   Appearance  of  oil  of  rine  acids  but  not  in  vinegar  or  fpi  ■  uitrou>  acid,    tfejiruoit.  and  $•» 

turpentine  With  add  of  arfenie,  rit  of  Wine.  I. ike  the  iaccharine  a-  2y  Peruvian  fork.  a\ti<l  of  apples  44  TlnurflHr.  Add  rf  tartar, 
$13  CJdo  turpentine  defcribed  cid  it  has  a  ftrorig  affin  ty  to  calca-  and  fugar,  by  treating  the  extract  tartar  itfclf,  with*  rmicilaginou* and 
'433     Venice  turpentine,  1434  reous  earth,  which  it  fcpantes  from  with  nitron*  add.    Sttttla.  faccharine  matter.  /«V,frm»j- 

Strsfburgh,  143J  Common,  I436  lime-water,  and  forms  a  greyish  fa-  30  Prmmu  f/'r-ft  tt  imapita.  A*  45  IVWmkmi  t-trv  mm.  Add  of 
Analyfn  of  turpentine,  1437    Ef-  line  powder,  foluble  in  marine  acid,  cid  of  apple*.    Seierlt.  citrom.  Etltib. 

lential  oil  difficult  of  folucion,  but  not  in  water,  nor  even  in  it*  31  f»«iw  jaiiu.  Add  of  ei-  4$  ll'oaj  trod  iaii  tf  tlx  i-rtb  trat. 
1438.  own  acid.   It  exhibits  fome  appeaf-  tron*.   &A«tV  From  .t j  owtcc*  of  the  wood  were 

VArottR  formed  by  the  ahforption  ar.ccs  with  metila," -hich  defrrvc  far-     $i  Add*  of  fggar  and  obtained  17  ounce*  of  rectified  acid, 

of  latent  heat,  110  Dr  Black's  thcr  examination.  Bmgr..ntUi  appkt,  by  treating  the  juice  with  trhidi  when  freed  from  an  amber- 
experiments  on  the  eonverfion  of     12  Crtutitrry.     (PattlMmm   txy  mrroua  arid.    Stltate.  coloured  oil  v:at  t J  the  Jpecific  gm« 

wat.  r  into  vapour,  III  Heat  «•  tttttt).  Add  of  citron*  SetrtU.  33  Jtafpterri*.  Acid*  of  apple*  vity  of  waur  a*  49  to  4$,  and  of 
pcllcd  in  great  quantity  by  i:i  con-  tg  Grrrwtt,  >ei  and  -vhili.  Acid*  and  citrom.  Stflwir.  Add  of  tar-  fueh  flrepgth  that  one  cunceaf  it  ro 
detuation,"  lij.  of  citrnni  and  apple*.    IVefnmt.  Ut  by  fatnrating  the  jaice  with  quired  33  of  lime-water  for  its  fetu- 

f'^tiaUe  eolonr*  changed  hj  acitl*  Hermbfiadt  fays  that  they  contain  a-  chalk,  and  then  ieparatiiig  the  earthy  ration.  Cttvtf*  tf P;ien — By  allow- 
and  alkalie*,  173    Of  vegettble  od  of  tartar.  bad*  by  mean*  of  vitriolic  add.  ing  the  acid  dillilled  b  um  the  bark  to 

earth*,  cjy,  J089    Suppofed  by     14  £Uir  btrrkt.   Arid  of  Dppk*.  /ferse^fetV.  remain  at  tell  ftwthrcerrtonths.mueh 

Dr  Lewi*  to  be  the  fante  with  Stbtatt.  34  KiapnHt.   Acid  of  tartar  by  of  its  oil  was  feparated ;  by  fatora- 

magnefia,  1 089  Dr  Omelin'a  (5  OtUa.  A  peculiar  kind  of  a-  cryftaDiztng  the  juice;  of  fugsr  by  tion  with  fiied  alkali  a  dark-coloorcd 
experiment*,  ib.  Vegetable  ammo-  rid.  SAe/t—Mr  Kicr  obferve*,  that  treating  it  with  nitron*  acid.  JSimJ.  neutral  CJt  was  obtdned,  which  wa* 
niac,  870    Vegetable  ether,  884  from  other  allringent  matter*,  efpe»  fario.  pnrined  by  ft'fmn  and  fbbfetjaent  fil- 

VcgeUble  acids  produce  a  remark-  cially  tliofe  ttfed  in  dyeing,  at  a*  pro-     .1$  Jt&uijri.    Add*  of  fogsr  and  tration  and  ivapootion.-   On  fob- 

4I1  %  jicling 
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jc&ing  the  purified  fait  to  diltilla- 
tion,  an  acid  arofc,  which  had  no 
longer  an  errtpyreuniatle  fmels,  but 

rather  a  flavour  of  garlic.  (ittitllng. 
Vegttaiim,  curious,  produced  from 
lolution  of  filter,  734. 

Vtititt  tvrpcutilt.    See  TarfadiM. 

V/trJtotM,  how  prepared,  87a  St> 
ihiidil.  ib.  Verdigris  ditlillcd,  bed 
method  of  making  it, 

Verditcr,  a  preparation  of  copper, 
738  Method  of  making  blue 
verditcr  generally  unknown,  ib. 

rtrmiln*  made  by  fubliriing  futphur 
and  mercury  together,  1404  Dif- 
ficulty in  adjufling  the  proputticms 
of  the  ingredicii'.-,  ib.  May  br 
made  without  fublituation  from 
qnickftlver  and  the  volatile  tinc- 
ture of  fulphur,  ib  Or  with  the 
folution  of  fulphur  by  fixed  alkali 
or  quicklime,  ib.  It  darker  or 
lighter  according  to  the  quantity 
of  fulphur,  ib. 

Virulum,  Lord,  (Indies  and  revives 
the  fcience  of  cheeoiftry,  16  Hi* 
opinions  concerning  heat,  29. 

I'tjfrh,  chemical  :  of  the  proper  ones 
to  be  tiled,  557,  rt  /»/.  Dr  Black'* 
opinion,  ib.  Of  glaflt,  538  Of 
metal,  560  8ec  Cbtmlttl,  Glttfi, 
Afaat,  SurtKu-tvert,  and  Ptrc- 
Icin. 

fiir+ti'w  i  Nicholibtt'*  account  of  the 
advantages  attending  the  fuppoft- 
tion  that  heat  h  occafioncd  by  it, 
80    Anfwercd,  81. 

Vinegar:  fpecific  gravity  of  it  when 
flrongly  concentrated,  TOI  Why 
it  may  be  reduced  into  air  without 
addition,  208  Procurable  from 
the  reiidunm  of  vitriolic  ether,  ad 
?aa  Lewis'*  experiment*  on  the 
Solubility  of  tin  in  thi»  acid,  880 
Whey  convertible  into  vinegar, 
979  Rvquifitct  for  bringing  it 
nearer  the  flate  of  tartar,  1 00* 
Weftrumh'*  attempts  for  this  pur* 
pofc,  1003  Dr  Orell'*  opinion 
of  the  poffihility  of  the  tran  (mu- 
tation, 1004  Method  recom- 
mended hy  lit."  for  attempting  the 
experiment,  1005  Suppofed  to  be 
an  antidote  agatnll  artenic,  1500 
Difference  between  radical  vinegar 
add  common  acetous  acid,  1518. 

fire  f<cms  to  lie.  dcftitulc 

«f«,93  . 
fjriti:  why  Solution  tf  »uli!  is  pre- 
cipitated by  the  gattn  kind,  a  15 
Bnl  not  by  thi*  fait  when  deph  lo- 
gin icated,  sz6  That  procured 
by  precipitation  nf  copper  with 
iron  left  fit  fur  dyeing  than  the 
common,  344  Hoe  vitriol  can- 
not be  formed  by  boiling  alum 
and  copper  filing*,  349  Propor- 
tion of  ingredient*  in  blue  vitriol, 

467  Hew  to  cstraS  green  vi 
trot  from  pyrites,  and  to  diftil  the 
acid  from  it,  620,  *t  fig.  Extrac- 
ted from  the  (ante  ore  with  fat- 
phur  and  alum,  639  Alum  i» 
generally  contaminated  by  dcphlo- 


giflicated  vitriol,  (184  Perfect, 
green  vitriol  cannot  be  deftroyed 
by  clay,  684  How  to  abftract 
the  phlogifton  from  it,  6ij  How 

to  prepare  blue  vitriol,  693  Parts 
with  it*  acid  With  more  difficulty 
than  the  green  kind,  694  Its 
oil*,  603  White  vitriol,  how 
prepared,  708  Why  the  djflilla- 
tion  uf  fea-falt  with  copperas  docs 
not  f'.iececd,  787  Orecn  vitriol 
decumpofud  by  ttccharnm  fatumi, 
1044  Fixes  the  colouring  matter 
of  Prufliau  blu;,  1 1 74  How  af- 
fcAcd  by  dcphlogiflicattd  marine 
gas,  1483. 

Vitinl,  acid  of.   See  Vki  Me  aud. 

fWtitUt  atiJ:  why  it  cannot  a&  on 
lead,  filver,  dec.  without  a  boil- 
ing heat,  107  Cannot  be  redu- 
ced into  an  aerial  form  but  by  a 
combination  with  phlogifton,  201 
Oti  the  expulfiou  of  the  nitrous 
acid  by  the  vitriolic  diluted,  180 
Uy  the  feme  in  a  concentrated 
fate,  281  With  a  fmall  quan- 
tity of  vitriolic  acid  diluted,  a8a 
On  the  eapultion  of  the  ma- 
rine acid  by  the  concentrated  vi- 
triolic, 283  BtiompofttiOB  of 
vitriolic  ammouiac  by  marine  acid 
never  complete,  2511  Why  the 
vitriolic  acid  refumct  on  evapora- 
tion the  bate*  it  had  left,  183 
Decompofition  of  vitiiolic  ammo- 
niac by  folutioii  of  filver  explained, 
306  Of  corrofive  mercury  by 
concentrated  vitriolic  acid,  315 
Can  diffolvc  no  other  metals  than 
iron  and  ainc,  337  Kirwan's  ex- 
periments on  the  fpecific  gravity 
of  oil  of  vitriol,  383  Why  it 
is  neceffary  to  dilute  the  acid  in 
thefe  experiment*,  396  To  find 
its  fpecific  gravity,  397  Quan- 
tity of  acid  neceffary  to  faturate 
pure  mineral  alkali,  430  Why 
vitriolic  air  i*  produced  by  diffol- 
ving  iron  in  concentrated  vitriolic 
acid,  433  S*l»tion  of  the  calces 
of  iron  in  vitriolic  acid,  436  It 
•A*  on  iron  in  a  much  more  di- 
lute (late  than  the  nitrous,  461 
Proportion  of  copper  diffolved  by 
vitriolic  acid,  404  Vitriolic  air 
obtained  f/om  this  foltition,  465 
Why  this  metal  cannot  be  acted 
upon  hy  diluted  vitriolic  acid,  466 
A&ion  of  the  vitriolic  acid  on  tin, 
470  Oti  lead,  474  On  filver, 
478  On  mercury,  485  Zinc, 
487  JBifmuth,  491  Nickel, 
ad  493  Cobalt,  496  Rcgulus 
of  antimony,  499  Rcgulu*  of 
arfenie,  502  Quantity  of  phlo- 
giiton  in  vitriolic  air,  306  Thi* 
acid  and  it*  combinations  parti- 
cularly treated  of,  61a,  *fa  I* 
never  fuund  naturally  pure,  ib. 
How  rectified,  613  Attracts 
moiflure  (rom  the  air,  614  Pro- 
duces cold  and  heat  according  to 
circumfiance*,  615  Quantity  of 
alkali  faturated  by  it,  616  It* 


effefls  on  the  human  body,  61 7 
Difficulty  0/  procuring  U  hy  ilfelf, 
618  Dift illation  of  it  from  cop- 
peras, 610  Rectification  of  the 
acid  thus  obtained,  622  To  pro- 
cure it  from  fulphur,  623  Quan- 
tity of  acid  contained  in  It,  ib. 
Quantity  produced  from  it,  624 
Methods  of  obviating  the  difficul- 
ties in  this  piocefs,  625  Ought 

to  be  made  ui  lead  veffeb,  627 

Of  its  combination  with  fixed  al- 
kali, 628  With  calcareous  earth, 
635  With  argillaceous  earth, 
637  With  magnefia,  690  With 
metals,  691  With  inflammable 
fob  fiance*,  71s  Bergman**  ex- 
periments to  (how  that  an  rxcefs 

of  thi*  acid  impedes  the  eryfiaUi- 
aatiou  of  alum,  681  Procured 
from  the  refidunm  of  vitriolic 
ether,  ad,  72a  Of  it*  tranfmatav 
tion  into  the  nitron*  ochl,  j%o 
How  to  extract  the  nitron*  acid 
by  its  means,  734  Whether  the 
marine  acid  be  the  fame  with  it, 
783  Experiment  ieeming  to 
prove  the  tranfmutation,  7S4 
Kxpellcd  by  acid  of  fugar,  898 
Effects  of  it  on  fait  of  amber,  913 
Diffolves  mangancfe  in  conjunc- 
tion with  the  acid  of  tartar,  101  a 
Or  with  fpirit  of  wine,  30 1 4 
Expelled  by  the  nitrous  and  ma- 
rine acids,  104I  Promotes  the 
fotubility  of  falts,  1048  Tell* 
ponderofa  ufually  found  united 
with  the  vitriolic  acid,  1 949 
Unites  with  this  fubftance  more 
readily  than  with  alkalies,  1055 
Its  prcfence  readily  difcovf  red  by 
terra  ponderofa,  1058  The  oil 
of  vitriol  ufually  fold  contains 
gypfum,  IOJ9  Effects  of  it  on 
arfcni«„  layi  Convert*  the  rc- 
gulu* into  white  arfenie,  1399 

On  rcgulus  of  cobalt,  J  300. 
VHruiattJ  tartar:  its  drcolnpofitioR 
by  calcareous  earth  explained,  270 
On  its  decompofition  by  nitron* 
acid,  283  Cannot  be  decoinpo- 
fed  by  diluted  nitrous  acid,  287 
Dccompofed  by  marine  acid,  288 
Reqiiifite*  for  the  fueeefs  of  this 
experiment,  289  Cannot  be  dc- 
compofed in  a  flatc  of  folution  by 
this  acid,  290  Explanation  of  its 
decompofition  by  folution  of  fil- 
ver, 303  Why  it  is  fo  much 
heavier  than  nitre,  416  Of  the 
quantity  of  ingredients  in  it,  419 
How  prepared,  628,  629  Its 
ufes,  631  Decompofcd  and  ful- 
plsur  procure.;  fri-m  it  hy  calcitia- 
tion  with  charcoal,  7(6  It*  acid 
expelled  by  that  of  phofphorus, 
907    And  by  the  arlenical  acid, 

<r-9- 

felanU  aliati  lefs  flrongly  attraflcd 
than  metallic  earths  by  acids,  303 
May  be  ufed  to  remove  the  excefs 
of  acid  in  aluminous  ley,  680 
Form*  Glauber**  fal  ammoniac 
with  vitriolic  acid,  633  Nitrous 


Index. 

amnionic  with  the  nitrout,  745 
Common  fal  ammoniac  with  the 
marine,  793-  Vegetable  ammo- 
niac With  the  acetous,  870  A 
fult  forming  into  elegant  cryflal* 

with  the  acid  of  tartar,  89a 
Its  combination  with  fluor  acid, 
831  Olafs  corroded  by  this  fait, 
854  A  great  quantity  of  it  fatu- 
rated by  acid  of  fugar,  900 
Forms  microcofmic  fait  with  the 
phofphoric  acid,  903  Combined 
with  acid  nf  arfenie,  918   In  it* 

mild  (late  decompofes  calcareous 
folutions,  1046  Precipitates  fili- 
ceon*  earth  completely,  1074  It* 
preparation  particularly  treated  of, 
\ojo,4l/tq.  Obtained  from  various 
fubftancusib.  Proper  way  of  di  Ril- 
ling it,  IO3!  How  purilicd,  I03* 
Volatile  fal  ammoniac,  how  prepa- 
red, 1033  Volatile  alkali  com- 
bined with  metals,  1034  With 
effential  oil*  and  fpirit  of  wine, 
1036.  «037  With  fulphnr,  1038 
Volatile  tincture  of  iutpbur,  ib. 
Its  ufe  in  the  preparation  of  aurum 
fulminans  hut  lately  known,  1106 
The  caufc  of  its  exploit  on,  usi 
Unites  with  the  colouring  matter 
of  Prudtan  bine,  Il8»  Obtained 
by  diflillation  from  Pruflian  blue, 
1 197  Maybe  united  with  phlo- 
gifton and  fixed  alkali,  fo  a*  to  fa- 
Sain  a  great  degree  of  heat,  laoa 
ERecfs  of  it  on  nickel,  1314  On 
folution  of  platina,  1330  Why 
the  volatile  fulphureous  acid  dif- 
fitlvc*  manganefe,  1379  Volatile 
alkali  deftroyed  by  mangancfe  at- 
tracting its  phlogifton,  1394. 
VtUonic  countries  only  afford  ore* 
containing  alum  ready  made,  633. 

UHgntMum  citrinum,  how  prepared, 

7?». 

Vrlnt,  how  the  microcofmic  fait  ia 
procured  from  it,  ooj  AlWaye 
contains  a  calculous  matter,  1457 
Why  frefh  mine  reddens  lacnius, 
J4j8  Different  falts  contained  in 
it,  1459  Affords  the  acid  of  ben- 
soin,  1531. 

Waru's  drop  :  Nitrous  ammoniac 
the  principal  ingredient  ia  it,  746. 

Wattr  ltsflownefs  in  melting  when 
congealed,  a  preventative  of  in- 
undations, 88  Prodigious  force 
exerted  by  It  in  freezing,  lot 
Remains  fomctimes  fluid  though 
cooled  below  32  degrees,  117 
Dr  Plack's  experiments  on  the 
converfioa  of  water  into  fleam, 
121  Its  boiling  point  in  vacuo 
detetminedby  Mr  Foylc,  12a  And 
by  Mr  Robinfoo  of  Olafgow,  123 
May  be  made  fufficicntly  hot  to 
melt  lead,  131  A  grea»  quanti- 
ty  of  water  yielded  by  burning 
fob-it  of  wine,  134  Produced 
from  the  deflagration  of  dephlo- 
gifticatcd  and  inflammable  air, 
1%S  s«  «h<  reduction  of  iron  by 
inflammable  air,  156  Why  fc 
doe*  not  unite  with  nitrout  air. 

ft**. 
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101  Cannot  diftolvc  metallic 
l'alts  without  ill  exctfs  of  acid,  297 
Quantity  of  it  in  digeflive  falti 
3  7  g  In  nitre,  391  In  vitriolatcd 
tartar,  398  In  fpirit  of  nitre, 
416  How  far  it  it  an  object  of 
cbemifiry,  no  Scheme  for  fil- 
tering Urge  uuantities  of  it,  569 
Haiihy  crull  formed  on  it  by  fluor 
acid.^U  See  Cnijl.  Neutral  fait 
for  difc  svering  iron  in  mineral 
water*,  IlSo  Mercury  fuppofed 
convertible  into  it,  live  The 
miftakc  difrovcreJ  by  Lewis,  1 236. 

Wattru  mi*cral,  Mr  Woulfe's  left  for 
them,  SSS1' 

Wxtt'i  experiment!  ort  the  diftilta- 
tion  of  water  in  vamt,  On 
the  evaporation  of  fluids  r*  vscm, 
1 1(1  Hit  tell  for  acid*  and  alka- 
lies, 1549  tt  fif. 

If  ti^Ko/ 1  improvement  of  the 
thermometer,  104  Hii  ftune-ware 
an  improvement  in  chemical  vcf- 
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Weight  of  metals  incrcafed  by  calci- 
nation, 523,  tt  fcq. 

Whim's  experiments  on  fluor  acid, 
8.$o  Method  of  preparing  cry- 
ftals  of  verdigris  872. 

Wtjlr*mh\  annlyfis  of  the  rcfiduum  ef 
vitriolic  ether,  id  711  His  at- 
tempt to  reduce  vinegar  nearer  to 
the  Hate  of  tartar,  1003. 

Witty  :  chemical  properties  of  it,  970 
Convertible  into  vinegar,  979. 

White :  a  beautiful  white  colour  from 
lead,  70 »  White  drop  of  Ward, 
746  White  copper,  how  pre- 
pared, 

Wtif/ti'*  experiment*  on  fluor  acid, 
837  Account  of  the  diftillatiou 
of  nitrous  acid  by  clay,  &c.  7tT 
His  new  chemical  nomenclature, 
j  5  6 1 . 

Wilfm'i  experiment!  ou  phofpbori, 
1086. 

Wiatb'i  method  of  purifying  ether, 
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ad  211  Wines,  how  purified,  886. 
Witliirinvi    experiments    on  terra 

pnnderofa,  1050. 
W tlfram,    See  tmgjjtn, 
WW,  prefervatives  tor,  611.  700. 
W tnfv/arJ'i  receipt  for  making  Pruf- 

fian  blue,  1 164. 
Wmil/r't  method  of  procuring  nitrous 

ether  in  large  quantity,  2jA  Tcft 

for  mineral  waier»,  i.<  47. 
Yxllow  colour  for  houfc-painting, 

699. 

IVi,  account  of  the  aluminous  ore 
found  near  that  place,  660. 

Z*rrat,  a  calx  of  cobalt,  defcribed, 
1*9*- 

Zinc  and  iron,  the  only  metals  dif- 
folved  by  vitrictlie  acid,  j,^  Of 
then  precipitation  by  one  another, 
347  Precipitate*  nickel,  3£8 
Cannot  precipitate  cobalt,  j6i 
Forms  white  vitriol  with  the  vi- 
triolic acid,  222  Combined  with 
the  nitrous  add,  2^2    With  the 
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marine  acid,  810  Volatilized  by- 
it,  ib.  With  acid  of  arfenic,  otr 
Cannot  eafily  be  combined  with 
iron,  Xl6i  Its  combination  with 
copper,  ili_4_  The  metal  parti- 
cuiarly  treated  of,  1*40  Defla- 
grates violently  in  a  ftrong  heat, 
ih.  Sublimes  into  flowers,  i24r 
Dr  Lewis's  method  of  reducing 
them,  mt  Oil  fuppofed  to  be 
obtained  from  them  by  Homberg, 
1 243  The  miftake  discovered  by 
Neumann,  ib.  Another  oil  by  Mr 
Hellot,  capable  of  diilolving  gold 
and  fiivcr  leaf,  1244  Combina- 
tion of  itinc  with  other  mitals, 
T245  Its  combination  with  gold 
a  proper  material  for  fpecnla, 
1146  Its  deflagration  with  other 
metals,  1147  Cannot  be  united 
with  fulphur,  1248  Nitre  alka- 
lyfed  by  its  flowers,  1 249  Unite* 
readily  with  platina,  1342. 
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Chtmnitt     CHEMNITZ,  (Martin)  a  famous  Lutheran  divine, 
R       the  difciple  of  Mclancthon,  was  born  at  Britzen  in 
Chencpa-  Brandenburgh,  101532.   He  was  employed  in  ftveral 
■  JUJ"'  .  important  negociations  by  ihc  princes  of  the  fame 
communion;  and  died  in  i  589.    His  principal  work 
is  the  Examen  of  the  Council  of  Trent,  in  Latin. 
CHEMOSH.  SeeCiMJios. 
CHEMOSIS,  a  difeafr  of  the  eyes,  proceeding  from 
an  inflammation ;  wherein  the  white  of  the  eye  fwclls 
above  1  he  blacky  and  overtops  it  to  fitch  a  degree, 
that  there  appears  a  fort  of  gap  between  them  .  Others 
define  it  to  be  an  ilevaiion  of  the  membrane  which 
furruunds  the  eye,  and  is  called  the  vihtte ;  being  an 
affection  of  the  eye,  like  white-flelh. 

CHENOPOD1LM,  Goose  foot,  ox  Wild  Orach: 
A  genus  of  the  digynia  order,  belonging  to  the  pen- 
tandria  clafs  of  plants;  and  io  the  natural  method 
ranking  under  the  20  h  order  Jitlerate*.   The  calyx 
is  penuphylloijs    and  pentagonal  %  no  corolla;  one 
feed  lenticular,  fupcrior.    There  are  18  fpecies,  13  of 
which  are  natives  of  Britain.  The  moft  remarkable  are 
the  following :  1.  The  bonas  henriens,  or  common  Eu- 
glifli  mercury,  found  growing  naturally  in  Ihady  lanes 
in  many  places  in  Britain,  li  has  large  triangular,  ar- 
row-pointed, entire  leaves  ;  upright,  thick,  ftriatcd 
ftalks  garnilhed  with  triangular  leaves,  and  terminated 
by  clofe  fpikes  of  apetalous  yellowiih-  green  flowers 
in  June  and  J.dy,  wbieh  arefacceeded  by  ripe  feeds 
in  Auguft.  %.  The  fceparia,  bclvidere,  or  annual 
inock-cyprefs,    which  is  of  a   beautiful  pyramidal 
form  rcfcmMing  a  young  cyprefs  tree.    3.  The  bo* 
trys,  or  oak  of  Jerufalem.   4.  The  ambrofoides,  or 
oak  of  Cappadocta.   All  thefc  are  very  eafily  pro- 
pagated from  feeds;  and  will  thrive  belt  in  a  rich 
light  earth.    Moft  of  the  fpecies  hive  an  aromatic 
fmelL  A  fpecies  which  grows  near  the  Mediter- 
ranean is  ufed  by  the  Egyptians  in  fallads,  on  ac- 
count of  its  faltifti  aromatic  tafte.    From  the  fame 
plant  kelp  is  made  in  other  countries— The  firft  fpe- 
cies, ©rBnglifh  mercury,  was  formerly  ufed  as  fpi- 
nach;  but  IS  now  difoftd,  as  being  greatly  inferior 
to  that  herb.    As  aa  article  of  the  materia  medica,  it 
is  ranked  among  the  emollient  herbs,  but  rarely  made 
ufe  of  in  practice.    The  leaves  are  applied  by  the 
common  people  for  healing  flight  wounds,  cleanfmg 
old  ulcers,  and  other  like  purpofes.   The  roots  arc 
given  to  flieep  that  have  a  cough.    Goats  and  fheep 
are  not  fond  of  the  herb}  cows,  horfes,  and  fviine, 
refr.fe  it  — The  fecond  fpecies,  or  bclvidere,  is  a  plant 
much  efleemed  in  China.  The  following  are  the 
properties  attributed  to  it  in  the  Chinefe  Herbal. 
After  having  faid  that  it  is  about  the  end  of  March  or 
beginning  of  April  that  the  bclvidere  fprings  up  from 
the  caith;  that  its  fuckers  or  moots  life  10  the  height 
of  eight  or  nine  inches,  in  lhape  of  a  child's  fill  half 
/hut;  that  it  afterwards  extends  iifelf,  and  fends  forth 
a  number  of  branches  loaded  with  leaves  like  thnfe  of 
flax ;  and  that,  as  it  grows,  its  branches  arrange  them- 
felves  ttaiarally  in  the  form  of  a  beaatifol  pyramid; 
it  adds,  that  its  leaves,  y<t  ttnder,  abound  with  jnice, 
and  have  a  very  agreeable  tafte  3  that  it  may  be  eaten 
as  a  fitlad  with  vinegar,  to  which  a  little  ginger  has 
been  added;  that  being  prrpared  like  other  leguminous 
plants,  and  baked  with  meat,  it  gives  it  an  agreeable 
and  pi  cafuig  flavour:  that,  when  in  its  fall  beauty,  its 
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leaves  become  lard  and  unfit  for  the  table;  but  that  Chrrelio 
nourifluoent  is  then  found  in  ic»  root,  which  fcrvca  as  a  I 
rtfovrce  in  times  of  famine  and  fesreny.  When  the  cl>",  urg> 
belvidere  has  attained  to  i  s  natural  fixe,  the  Chhiele  " 
feparatc  its  piincipai  ftalk  from  the  reft,  and  pot  it 
into  a  ley  or  afhts,  which  cleans  and  foftcus  it,  and 
frees  it  from  all  impurities  of  the  bark.  After  this 
bath,  it  is  cxpofed  to  the  fun;  and  when  dry  it  is 
baked  and  fcaloutd.  Wuh  regard  to  the  root,  which 
has  fomething  of  a  violet-colour,  thty  ftrip  off  the  fkin 
by  filaments,  which  may  be  boiled  and  eaten:  but 
what  is  particularly  fought  alter,  is  the  rootitfclf;  of 
which,  when  reduced  to  powder,  they  collect  only 
what  remains  in  the  bottom  of  the  vcilcl,  and  form  ic 
Into  fmall  loaves  that  are  baked  by  being  held  over 
the  fleam  of  boiling  water.  People  of  a  delicate  tafle 
will  fcarcely  be  tempted  to  admit  ibis  dim  at  their 
tables;  but  is  it  uot  nfeftil  to  point  out  to  the  poor 
peafants,  that  in  cafes  of  necefmy,  they  may  always 
have  recourfe,  without  danger,  to  this  ruftic  food  J  la 
fuch  cafes,  they  will  be  indebted  10  the  Chincfe  for 
having  made  the  firft  trial,  which,  for  the  moft  part  is, 
dangerous.  The  Chincfe  Herbal  cites  the  cxampleof 
four  mountaineers,  who  having  lived  on  nothing  but 
the  leaves,  roots,  and  ftalks,  of  the  bclvidere,  with 
which  their  country  abounded,  had  ncvcrthclefs  en- 
joyed perfefl  health  to  a  very  great  age. 

CHEPELIO,  an  ifland  in  the  bay  <if  Panama  and 
province  of  Darien,  in  South  America,  fititaicd  about 
three  leagues  from  the  city  of  Panan  s,  which  it  fup- 
plies  with  provifmns.   W,  Long.  81.  N.  Lai.  9. 

CHEPSTOW,  i  market  town  of  Monmotithfhirc 
in  England,  feated  on  the  river  Wye  near  its  mouth, 
in  W.  Long.  a.  40.  N.  Lat.  51.  40. 

CHEQj  orCHEKiF,  the  prince  of  Mecca,  who  is, 
as  it  were,  high  prieflof  the  law,  and  fovereign  pon- 
tiff of  all  the  Mahometans  of  whatever  fcA  or  country 
they  be.   See  Caliph. 

The  .grand  fignior,  fopbis,  mogols,  khans  of  Tar- 
tary,  &c.  fend  him  yearly  prefrnta,  especially  laprftry 
to  cover  Mahomet's  tomb  withal,  together  with  a  fump- 
tuous  tent  for  himfclf,  and  vaft  Aims  of  money  to  pro- 
vide for  all  the  pilgrims  during  the  17  days  of  thtir  de- 
votion. 

CHERASCO,  a  ftrong  and  considerable  town  of 
Italy,  in  Piedmont,  and  capital  of  a  territoiy  of  the 
fame  name,  with  a  ftrong  citadt  I,  belonging  to  the 
king  of  Sardinia,  where  he  retired  in  1706,  during 
the  ftege  of  Turin.  It  is  feated  at  the  confluence  of 
the  rivers  Sturia  and  Tanaro,  upon  a  moumsin.  £. 
Long.  7.  ss-  N.  Lat.  44.  3c. 

CHERBURG,  a  fea-port  town  of  France,  in  Nor- 
mandy, with  ahaiboiir  and  AugnAine  abbey.  It  is 
rcmaikahle  forthefea  fight  between  iheEnglifh  ?od 
French  fleets  in  1002,  vhen  the  latter  weie  Leat,  end 
upwards  of  twenty  of  their  nun  of  war  burnt  near 
Cape  la  Hogne.  The  Briiifh  landed  here  in  Auguft 
1 758,  and  took  the  1  on  n,  with  the  mips  in  the  bafon, 
demolifhed  the  fortifications,  and  mined  the  othtr 
works  which  had  been  long  carried  on  for  cnlaiging 
ihc  harbour  and  rendering  it  more  fafc  and  conveni- 
ent. Within  thefe  few  >cars  it  has  been  attempted 
again  to  improve  the  haibour,  and  rebuild  ihc  wciks; 
but  after  confiderabte  prognfs  had  been  made,  a  great 
part  of  ih«m  fuddenty  gave  way,  and  tlie  enterprifc  it 
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is  thought  will  not  be  again  relumed. 
N.  Lat.  40.  38. 

CHEREM,  among  the  Jews,  is  ofed  to  signify  a 
fpecics  of  annihilation.   Sec  Amkibilatioh. 

The  Hebrew  word  thtrcnt,  ligtiifics  properly  to  it' 
fir?ff  txternuJtale,  deottt,  or  aMnfiemati/i. 

Cme&£m  is  like  wife  fometimcs  taken  for  that  which 
is  eoolccrated,  vowed,  or  offered  to  the  Lord,  fo  ih*t 
it  may  no  longer  he  employed  in  common  or  profane 
ufes.  No  devoted  thing  that  a  man  Hull  devoie  unto 
the  Lord,  of  all  that  he  hath  of  man  and  bcalt,  and 
of  the  field  of  bis  potTelfion,  ihoold  be  fold  or  redeemed ; 
every  devoted  thing  is  mod  holy  to  the  Lord  :  none 
devoted,  which  flttH  be  devoted  of  men,  (hall  be  re- 
deemed, but  Dull  furely  he  pit  to  death.  There  are 
fome  who  alien  that  the  perfons  thus  devoted  were 
put  to  death »  whereof  Jephtha's  daughter  is  a  me- 
morable example.    lodges  xt.  39.  flee. 

Ch  erem  is  alfo  u led  tor  a  kisid  of  excommunication 
iit  ufe  among  the  Jews.   See  Nidoui. 

CHERESOUL,  or  Chahsizpi.,  a  town  of  Turkey 
i:t  Alia,  capital  of  CnrdiOan,  and  the  feat  of  a  begler- 
beg.   E.  Long.  4$.  15.  N.  Lat.  35.  o. 

CHERILUS,  of  Samos,  a  Greek  poet,  flourifocd 
479  years  before  Chrtit.  He  long  the  victory  gained 
by  the  Athenians  over  Xerxes,  and  was  rewarded 
wiibapieceof  gold  for  every  verfe.  His  poem  had 
afterwards  the  bouour  of  beiug  rehearfed  yearly  with 
the  works  of  Homer. 

CHERLERIA,  in  botany:  a  genus  of  the  trigy. 
disorder,  belonging  to  the  decandria  clafs  of  plants; 
and  in  the  uatural  method  ranking  under  the  23d  or- 
der, Csrytphytk*.  The  calyx  is  pentaphyllous  ;  there 
are  five  neAaria,  bifid,  and  petal-like;  the  anther* 
alternately  barren;  the  capfule is  ttilocular  and  three- 
valved. 

CHERLESQUIOR.,  in  Torkifh  affairs*  denotes  a 
lieutenant-general  of  the  grand  lignior's  armies. 

CHERMES,  in  zoology,  a  genus  of  iiife&s  belong- 
ing to  the-  order  of  infecta  hemiptcra.  The  rollrum 
is  fituated  on  the  breait;  the  feelers  are  longer  than  the 
thorax;  the  four  wings  are  deflected;  the  thorax  is 
gibbous;  sad  the  feet- are  of  the  jumping  kind.  -There, 
are  if  fpecies;  and  the  trivial  names  are  taken  from 
the  plants  which  they  frequent,  as  the  Cbermes  gra- 
minis,  or  grafs  bug;  the  cbermes  nlmi,  or  elm  bug, 
&e.  The  ehermes  ticus,  or  fig-tree  b-.ig,  one  of  thelar- 
irefl  of  the  genus,  is  brown  above  and  grcenifh  beneath. 
The  antennae,  likewifc  brown,  are  Urge,  hairy,  and 
one  third  longer  than  the  thorax.  The  feet  are  yel- 
lowiih;  the  wings  large,  twice  the  length  of  the  ab- 
domen. They  are  placed  fo  as  to  form  together  an 
acute  roof.  The  membrane  of  which  they  coniift  is 
thin  and  very  tranfparent;  but  they  have  brown  veins, 
(Irongly  marked,  cfpecially  towards  the  extremity. 
The  roftrom  of  this  ehermes  is  black,  and  takes  its  rife 
from  the  lower  part  of  the  thorax,  between  the  firft 
and  fecoud  pair  of  feet.  It  is  an  Meet  to  be  met 
with  in  great  numbers  npon  the  fig-tree.  The  lam 
has-  fix  feet.  It  is  like  the  infect,  when  provided 
with  wings.    Its  form  is  oblong,  and  its  motion  flow. 

The  chryfalis  differs  from  it  by  two  flat  bads  that 
fpring  from  the  thorax  and  inclofe  the  wings,  after- 
wards feen  in  the  perfect  infect.  Thefe  chryfalids 
axe  frequently  met  with  on  plants;  and  the  two 
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plates  of  their  thorax  give  them  a  broad  uncouth  ap- 
pearance and  a  heavy  look.  When  the  little  chryfa- 
lids are  going  to  be  znctamorpholed,  they  remain  mo- 
tionlcfs  under  fume  leaves  which  they  fix  themfelves 
upon.  Their  fltin  then  dividts  upon  the  head  and 
thorax,  and  the  perfect  infect  comes  forth  with  his- 
wings,  leaving  the  fpoil  of  his  chryfalis  ope n  and  rent 
anteriorly  opon  the  leaf.  Thefc  kind  of  Ploughs  arc 
often  found  beneath  the  leaves  of  the  tig-tree.  The 
perfect  Infect  is  furuiihed  with  four  wings,,  large  in 
proportion  to  its  body,  veined,  and  placed  in  the 
form  of  a  roof ;  and  with  them  it  flies.  It  has,  more* 
over,  the  faculty  of  leaping  pretty  brifldy,  by  means  of 
its  hinder-legs,  which  play  like  a  fpring.  When  it  is 
attempted  to  catch  the  ehermes,  it  makes  its  efcape 
rather  by  leaping  than  flying.  Some  of  thole  infects 
have  a  manctMvre  worthy  of  notice.  Several  fpecics 
are  provided  at  the  extremity  of  their  body  with  a 
final!  (harp-pointed  implement,  but  which  lies  con- 
ceated,  and  that  they  draw  out  in  order  to  depoflc 
their  eggs,  by  making  a  puncture  in  the  plant  that 
fuits  thein.  By  this  method  the  fir-tree  chermcs  pro- 
duces that  enormous  fcaly  protuberance  that  is  to  b: 
found  at  the  fummit  of  the  branches  of  that  tree,  and 
which  is  formed  by  the  extra  vsfation  of  the  juices  oc- 
casioned l>7  the  punctures.  The  young  larvae  fheltcr 
tbcnifclvcs  in  cells  contained  in  the  tumor.  The  white 
down,  under  which  the  larva  of  the  pint-chermes  is 
found,  feems  to  be  produced  much  in  the  fame  manner. 
That  of  the  box-tree  ehermes  produces  no  tubercula 
like  thofe ;  bot  its  punctures  make  the  leaves  of  that' 
tree  bend  and  grow  hollow  in  the  fliape  of  a  cap,  w  hich 
by  the  anion  of  thofe  inflected  leaves  produces  at  the 
extremity  of  the  branches  a  kind  of  knobs,  in  which 
the  larvx  of  that  infect  find  flicker.  The  boxchermes, 
as  well  as  fome  others,  has  yet  another  peculiarity, 
which  is,  that  the  larva  and  its  chryfalis  eject  at  the 
anus  a  white  fweet-tarted  matter,  that  fonens  under 
the  touch,  and  is  not  unlike  manna.  This  fubftance  is 
found  in  (mall  white  grains  within  the  balls  formed  by 
the  box-leaves,  and  a  itring  of  the  feme  matter  is  often 
feen  depending  from  the  anus  of  the  infect. 
ChiRKE*  lumcrtl.  See  Kermis. 
CHERRY- i  si  a  hp,  an  ifletid  in  the  northern  ocean, 
lying  between  Norway  and  Greenland,  in  E.  Long, 
ao.  5.  N.  Lat.  75.0. 
Ctietffl'Tret,  in  botany.  Sec  Frunus. 
CHERSO,  an  ifland  in  the  gntph  of  Venice,  with 
a  town  of  the  fame  name  near  Croatia,  belonging  to 
the  Veueiians.  The  air  is  good,  but  the  foil  ftony  ; 
however,  it  abounds  in  wine,  cattle,  oil,  and  excel- 
lent honey.    E.  Long.  1$.  5.  N.  Lat.  45.  3. 

CHERSONES'JS,  among  modern  geographers, 
the  fame  with  a  peninfula  ;  or  a  continent  almoft  cn- 
compafTcd  round  with  the  fea,  only  joining  to  the  mailt 
land  by  a  narrow  neck  or  ifthtnus.  The  words  is 
Gr<;cR,;t«p««n*&.t  of  x*f t»nJt  and  r»«rie,  ijlatid ; 
which  lignifies  the  fame.  In  ancient  geography, 
it  was  applied  to  feveral  peninfulas;  as  the  Cberfo- 
nefos  Aurea,  Cimbrica,  Taurica,  and  Thracia,  now 
thought  Co  be  Malacca,  Jutland,  Ciirn  Tartary,  an  J 
Romania.  • 

CHERT,  Petrosilex,  Lapit  Ctrntus,  the  Him- 
fle'tu  of  the  Germans;  a  fpecics  of  Hone  ctafled  by 
Cronftedt  among  the  filkeous  earths.  Itisofacoar- 
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Chm  fer  texture  than  the  common  flint,  as  well  as  foSter; 
f  for  which  reafons  it  is  not  capable  of  filch  a  fine  po- 
>  "  .  lifts.  It  is  femitranfparent  at  the  edges,  or  when  bro- 
kca into  very  thin  piece*.  It  is  found  of  different 
colours,  viz.  white,  whitifh  yellow,  flelh-coloured,  and 
grecnilh.  According  to  Mr  Kirwan,  it  runs  io  veins 
through  rocks,  from  whence  its  name  is  derived;  its 
fpecihe  gravity  being  from  2590  to  2700.  In  the  fire 
it  whitens  and  decrepitates  like  (ilex*  but  is  generally 
fufible  fer  fc.  Mineral  alkali  does  not  totally  difTolve 
it  in  the  dry  way,  but  borax  and  microcofmic  fait  do 
fo  without  cffcrvcfccnce.  Its  appearance  is  duller  and 
lefs  tranfparent  than  common  flint.  The  reddiflt  pe- 
trofilex,  afed  in  the  count  de  Lauragais's  porcelain 
mamifaftory,  aud  there  cMedfi-JJ-Jpar,  contained  72 
fer  cent,  of  filex,  22of  argill,  and  6  of  calcareous  earth. 

Cronftcdt  obfcrvcs  that  there  are  not  as  yet  any 
certain  characters  known  by  which  the  cherts  and 
jafpers  may  be  difiinguithed  from  one  another,  though 
they  can  eafily  be  fo  by  light;  the  cherts  appearing 
of  a  Sue  Sparkling  texture  when  broken  ;  but  the  jaSper 
being  grained,  dull,  and  opaque,  and  having  the  ap- 
pearance of  a  dry  clay.  The  chert  is  alfo  fbnnd  form* 
ing  larger  or  Smaller  veins,  or  in  noddies  like  kernels 
in  rocks;  whereas  the  jafper,  on  the  contrary,  Some- 
times  constitutes  the  principal  part  of  the  highefl  and 
moll  extended  mountains.  The  chert  is  likewife 
found  plentifully  in  the  neighbourhood  of  fcaly  lime- 
stone, as  flints  are  in  the  flrata  of  chalk. 

The  connection  between  thefe  bodies  is  not  yet  dis- 
covered ;  bat  it  is  impai&ble  to  cflabliih  any  effcniial 
difference  between  them,  from  the  circumftance  of 
flints  and  agates  being  generally  So.md  in  fingle,  loofe, 
and  irregular  nodules,  and  hardly  in  rocks  like  the 
chert:  tor  near  Conltantinople  the  agate  ftonernnsin 
a  vei  11  acrofs  the  rock,  of  the  fame  hardnefi,  and  as  floe 
and  transparent,  asthofe  agates  found  in  ronnd  nodules 
at  Deux  Pouts 

CHERTZEY,  a  market  town  of  Surrey  in  England, 
about  feven  miles  weft  from  Kingflou  upon  Thames. 
W.  Long.  30'.  N.  Lat.  51.  25. 

CHERUB,  (plural,  Cherubim)}  a celeftial fpirit, 
which  in  the  hierarchy  is  placed  next  to  the  fc  rap  him. 
See  Hierarchy. 

The  term  cherub,  in  Hebrew,  is  Sometimes  taken  for 
a  calf  or  ox.  Ezekiel  fets  down  the  face  of  a  cherub 
as  Synonymous  to  the  face  of  an  ox.  The  word  cherub, 
in  Syriac  and  Chaldee,  Signifies  to  tiU  or  f  tow,  which 
is  the  proper  work  of  oxen.  Cherub  alio  Signifies 
flraig  and  powerful.  Grot ius  fays,  that  tile  Cherubim 
were  figures  much  like  that  of  a  calf.  Bochart  thinks 
likewife,  that  the  cherubim  were  more  like  10  the 
.  figure  of  an  ox  than  to  any  thing  befides ;  and  Spencer 
is  of  the  fame  opinion.  Laftly,  Sc  John,  in  the  Re- 
velations, calls  cherubim  beafis.  Jofcphus  fays  the 
cherubim  were  extraordinary  creatures  of  a  figure  un- 
known to  mankind.  Clemens  of  Alexandria  be- 
lieves, that  the  Egyptians  imitated  the  cherubim  of 
the  Hebrews  in  the  reprefentations  of  their  Sphinxes 
and  their  hieroglyphical  animals.  All  the  fcveral  de- 
fcriptions  which  the  fcripture  gives  us  of  cherubim 
differ  from  one  another;  but  all  agree  in  reprefenting 
them  as  a  figure  compofed  of  various  creatures,  as  a 
man,  an  ox,  an  eagle,  and  a  lion.  Such  were  the 
ch«rubira  defcribed  by  Ezekiel.  Thofe  which  Ifaiah 
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faw,  and  are  called  ftrsfbm  by  him,  had  the  figure  ChtrtH 
of  a  man  with  Six  wings  ;  with  two  whereof  they  co-  I 
vcred  their  faces,  with  two  more  they  covered  their  Chefddca. 
feet,  and  with  the  two  others  they  flew.  Thofe  which  * 
Solomon  placed  in  the  temple  of  Jemfalem  are  fuppo- 
'fed  tohave  been  nearly  of  the  fame  form.  Thofe  which 
St  John  defciibesin  the  Revelations  were  all  eyes  be- 
fore and  behind,  and  had  each  lix  wings.  The  firft 
was  in  the  form  of  a  lion,  the  fecoud.  in  that  of  a  calf, 
the  third  of  a  man,  and  the  fourth  of  an  eagle. 
The  figure  of  the  cherubim  was  not  always  uniform, 
fince  ibey  are  differently  defcribed  in  the  ftapes  of 
men,  eagles,  oxen,  lions,  and  in  a  compofiiion  of  all 
thefc  figures  put  together.  Mofcs  likewife  calls  thefe 
fymbolical  or  hieroglyphical  representations^  which  were 
embroidered  on  the  veils  of  the  tabernacle,  cherubim  of 
coflly  work.  Such  were  the  Symbolical  figures  which 
the  Egyptians  placed  at  the  gates  of  their  temples  and 
the  images  of  the  generality  of  their  gods,  which  were 
commonly  r.oihing  but  Statues  compofed  of  men  and 
animals. 

CHERVIL,  in  botany.    Sec  Ch  *koth  v  llijw. 

CIIESAPEAK,  in  America,  one  of  the  largeft 
bays  iu  the  known  world.  Its  entrance  is  between 
Cape  Charles  and  Cape  Henry  in  Virginia,  12  miles 
wide;  aud  it  extends  370  miles  10  the  northward, 
dividing  Virginia  and  Maryland,  Through  (his  ex- 
tent it  is  from  7  to  18  miles  broad,  ami  generally  about 
9  fathoms  deep;  affording  many  commodious  har 
bours,  and  a  fate  and  eafy  navigation, 
waters  of  the  Sufquehannali,  ] 
nock,  York,  and  James  rivers,  v 

M..VI^.i  III  C. 

CriESELDKN  (William),  an  eminent  anaiomift  and 
Surgeon,  was  born  at  Burrow  on  the  Hill,  in  the  county  of 
Leicefler,  England,  defcended  from  an  ancient  family 
in  the  county  of  Rutland,  whole  arms  and  pedigree 
arc  in  Wright's  «  Hiflory  of  Rutland."  He 
.  the  rudiments  of  his  profeflional  fltill  at  Leicester; 
and  married  Deborah  Knight,  a  citizen's  daughter, 
by  whom  he  had  one  daughter,  Willidmina  Deborah, 
la  1713  he  published  his  Anatomy  of  the  Human 
Body,  one  volume,  8vo;  and  in  1733,  A  Treatifc  on 
the  High  Operation  for  the  Si  one.  He  was  one  of 
the  earlieft  of  his  profeflion  who  contributed  by  his 
writings  to  raifc  it  to  its  prefent  eminence.  In  the 
beginning  of  1736,  he  was  thus  honourably  mention- 
ed by  Mr  Pope:  "As  Soon  as  I  had  Sent  my  laft 
letter,  I  received  3  ntoft  kind  one  from  you,  ex- 
preffing  great  pain  for  my  late  illnefs  at  Mr  CheScl- 
den's.  I  conclade  you  was  eafed  of  that  friendly  ap- 
prefaenfion  in  a  few  days  after  yoa  had  dispatched 
yoiir's,  for  mine  moil  have  reached  you  then.  I  won- 
dered a  little  at  your  qnasre.  Who  Chefelden  was  *  It 
Shows  that  the  traeft  merit  does  not  travel  fo  far  any 
way  as  on  the  wings  of  poetry:  he  is  thr  moft  noted 
and  mofl  deSrrving  man  in  the  whole  profeflion  of 
chirorgery>  and  has  Saved  the  lives  of  thousands  by 
his  manner  of  cutting  for  the  Stone."  He  appears  to 
have  been  on  terms  of  rhe  moll  intimate  mendfliip 
with  Mr  Pope,  who  frequently  in  his  Letters  to  Mr 
BJchardTon,  talks  of  dining  with  Mr  Chefelden,  who 
then  lived  in  or  near  Queen  Square.  In  February 
1737,  Mr  ChcSelilen  was  appoinied  Surgeon  to  Chel- 
Sca  hofpiul.    As  a  governor  of  the  Foundling  Hof. 
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folia),  he  feat  *  benTfa£ti<m  of  50 1.  to  that  charity, 
May  7,  I75t,  indofed  in  a  paper  with,  the  following 
,  lines : 

'Tis  what  the  happy  to  th'  unhappy  owe; 
For  what )«au  gives,  the  gods  by  him  bellow.  PoPB. 

He  died  at  Jyuh,  April  11,  1752,  of"a  difordcr  ari- 
fing  from  drinking  ate  after  eating  hot  buns.  Finding 
himfelf  luieafy,  he  lent  for  a  phyiician,  who  advifed 


Vomiting  immediately ;  aad  if  the  advice  had  been 
taken,  it  was  thought  his  life  might  have  been  laved. 
By  his  direction,  he  was  buried  at  Chelfea. 

CH£SH;Ki'-,  a  maritime  county  of  England, 
bounded  by  Lancafliirt  ou  the  north;  Shroplhire  and 
part  of  Flintshire,  on  the  loath  j  Dcrbyihire  and  Staf- 
ford ihirc,  on  the  eaft  and  fouth-eaft;  aad  Denbigh- 
ibire  and  part  of  Fli»t(hlrc,on  the  weft  and  north-weft. 
It  extends  in  length  about  44  miles,  in  breadth  25 ; 
and  is  fuppofed  to  contain  115,000  inhabitants.  Both 
the  air  aud  foil  in  general  are  good.  In  many  places 
of  the  country  are  peat-moflcs,  in  which  are  often 
found  trunks  of  fir- trees,  fbmctimes  feveral  feet  under 
ground,  that  are  ufed  by  the  inhabitants  both  for  fuel 
and  candles.  Here  alfo  arc  many  lakes  and  pools  well 
ftored  with  nlh :  belides  the  rivers  Merfee,  Weaver, 
and  Dee,  which  lift  falls  into  a  creek  of  the  IxiXh  fea 
near  Cliefter.  This  county  alfo  abounds  with  wood  : 
but  what  it  is  chiefly  remarkable  for,  is  its  checfe, 
which  has  a  peculiar  flavour,  generally  thought  not  to 
be  inferior  to  any  in  Europe ;  (fee  Cheese).  The 
principal  towns  are,  Chefter  the  capital,  Cholmondely, 
Namptwitch,  &c. 

William  the  Conqueror  fretted  this  county  into  a 
palatinate,  or  county-palatine,  in  favour  of  his  nephew 
Hugh  Lupus,  to  whom  he  granted  the  fame  fovereign- 
ty  and  jurifdiftion  in  it  that  he  himfelf  had  in  the  reft 
of  the  island.  By  virtue  of  this  j;rant,  the  town  of 
Chefter  enjoyed  fovereign  juril'Jiftion  within  its  own 
precious;  and  that  in  fo  high  a  degree,  that  the  carls 
held  parliaments,  confiftiug  of  their  barons  and  tenants, 
which  were  not  bound  by  the  a&s  of  the  Englifh  par- 
liament ;  but  this  exorbitant  power  of  the  palatinates 
was  at  kft  reduced  by  Heury  VIII.;  however,  all 
cafes  and  crimes,  except  thofe  of  error,  foreign-plea, 
foreign  voucher,  and  hi^h  treafon,  are  flill  heard  and 
determi ned  within  the  (lure.  The  earls  were  ancient- 
ly fupcriors  of  the  whole  count}',  and  all  the  land- 
holders  were  mediately  or  immediately  their  vaflals, 
and  under  the  like  fovereign  allegiance  to  them  as 
they  were  to  the  kings  of  England ;  b«it  the  earldom 
was  united  to  the  crown  by  Edward  III.  fince  which 
time,  the  elJcft  tons  of  kings  of  England  have  always 
been  earls  of  Cliefter,  as  well  as  princes  of  Wales. 
Chcfhirc  fends  fbnr  members  to  parliament;  two  for 
the  count  v,  and  two  for  the  capital. 

CHESNE  (Andrew  du),  ftyled  the  father  of  French 
biftory,  was  born  in  1584.  He  wrote,  r.  A  hiltory 
of  the  popes,  a.  An  biftory  of  England.  5.  An  in- 
quiry into  the  antiquities  of  the  towns  of  France.  4. 
An  biftory  of  the  cardinals.  5.  A  bibliothcea  of  the 
authors  who  have  written  the  hillory  and  typogra- 
phy of  France,  See.  He  was  cruthed  to  death  by  a 
cart,  in  going  from  Paris  to  his  coantry-houfe  at  Vcr- 
riere,  in"  1640. 

CHESNUT-TREg.  SeeFACtrs. 
Voi.  IV. 
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CHESS,  an  ingenious  game  performed  with  diffe- 
rent  pieces  of  wood,  on  a  board  divided  into  64  fquares 
or  houfes  ;  in  which  chance  has  fo  fmall  a  fliarc,  that 
it  may  be  doubted  whether  a  pcrfon  ever  loft  a  game 
but  by  his  own  fault. 

Each  gamefter  has  eight  dignified  pieces,  vis,  n 
king,  a  queen,  two  bilhops,  two  koivhts,  and  two 
rooks,  alfo  eight  pawns:  all  which,  »r  diftin&ou's 
fake,  are  painted  of  two  different  colours,  as  white 
and  black. 

As  to  their  difpofition  on  the  board,  the  white  king 
is  to  be  placed  on  the  fourth  black  houfe  from  the 
corner  of  the  board,  in  the  hill  and  lower  ranks  and 
the  black  king  is  to  be  placed  on  the  fourth  white  houfe 
on  the  oppofite,  or  adverfary's  end  of  the  board.  The 
queens  arc  to  be  placed  next  to  the  kings,  on  homes 
of  their  own  colour.  Next  to  the  king  and  queen, 
on  each  hand,  place  the  two  bilhops;  next  to  them, 
the  tuo  knights ;  and  laft  of  all,  on  the  corners  of  the 
board,  the  two  rooks.  As  to  the  pawns,  they  are 
placed,  without  dlftinftion,  ou  the  fetoud  rank  of  the 
houfe,  one  before  each  of  the  dignified  pieces. 

Having  thus  dilpofed  the  men,  the  o.ifet  is  com- 
monly begun  by  the  pawns,  which  march  ftraight  for- 
ward in  their  own  hie,  one  houfe  at  a  time,  except 
the  firft  move,  when  it  can  advance  two  hoofes,  but 
never  moves  backwards:  the  manner  of  their  taking 
the  adverfary's  men  is  fide-ways,  in  the  next  houie 
forwards}  where  having  captivated  the  enemy,  they 
move  forward  as  before.  The  rook  goes  forward  or 
crofs-ways  through  the  whole  file,  and  back  again. 
The  knight  Jkips  backward  and  forward  to  the  next 


houfe,  favc  one,  of  a  different  colour,  with  a  lidling 
march,  or  a  flope,  and  thus  kills  his  enemies  thai  fall 
in  his  way,  or  guards  his  friends  that  may  be  expofed 
on  that  fide.  The  biihop  walks  always  in  the  fame 
colour  of  the  field  that  he  is  placed  in  at  firft,  forward 
and  backward,  aflopc,  or  diagonally,  as  far  as  he  lills. 
The  queen's  walk  is  more  univeru),  as  (he  takes  all 
the  ftcps  of  the  before  mentioned  pieces,  excepting 
that  of  the  knight;  and  as  to  the  king's  motion,  it  13 
one  houfe  at  a  time,  and  that,  cither  forward,  back- 
ward, (loping,  or  fide-ways. 

As  to  the  value  of  the  different  pieces,  next  to  the 
king  is  the  queen,  after  her  the  rooks,  then  the  bi« 
Ihops,  aud  lartof  the  dignified  pieces  comes  theknight. 
The  diff  erence  of  the  worth  of  pawns,  is  not  fo  great 
as  that  of  noblemen  ;  only,  it  mud  be  obferved,  that 
the  king's  bt  mop's  pawn  is  the  be  A  in  the  field,  and 
therefore  the  fkilful  gamefter  will  be  careful  of  him. 
It  ought  alfo  to  be  obl'erved,  that  whereas  any  man 
may  be  taken,  when  he  falls  within  the  reach  of  any 
of  theaJverfary's  pieces,  itisothcrv  ifc  with  the  king, 
who,  in  fuch  a  cafe,  is  only  to  be  laluted  with  the 
word cArot,  warning  him  of  his  danger,  out  of  which 
it  is  abfolntdy  neccflary  that  lie  move;  and,  if  it  lb 
happen  that  he  cannot  move  without  expoling  himfelf 
to  the  like  inconveniency,  it  is  check-mate,  and  the 
game  is  loft.   The  rules  of  the  game  are, 

t.  In  order  to  begin  the  game,  the  pawns  mud  be 
moved  before  the  pieces,  aud  afterwards  the  pieces  mnft 
be  brought  out  to  fupport  them.  The  king's,  queen's 
and  hi  mop's  pawns,  mould  be  moved  fir  ft,  thatthegame 
may  be  well  opened  $  the  pieces  mnft  not  be  played 
out  early  in  the  game,  becaufe  the  player  may  thereby 
4  hi  lofe 
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Chefs,  lofe  his  moves:  bat  above  all,  the  game  fhould  be  well 
arranged  before  tie  queen  is  played  oat.  Ufclcfs 
checks  mould  alfu  be  avoided,  mi  leu  fome  advantage 
is  to  be  gained  by  them,  becaufc  che  move  may  be  loft, 
if  the  adverfary  can  either  take  or  drive  the  piece  away. 

2.  If  the  game  is  crowded,  the  player will  meet  with 
obltructions  in  moving  his  pieces  ;  for  which  reafon  he 
ihotild  exchange  pieces  or  pawns,  and  cuftle  (a)  his 
June  as  foon  as  it  is  convenient,  endeavouring,  at  the 
.fame  time  to  crowd  the  adverfary's  game,  which  may 
he-done  by  attacking  his  pieces  with  the  pawns,  if  the 
adverfary  Ihotild  move  his  pieces  out  too  loon. 

3-  The  men  mould  be  10  guarded  by  one  another, 
that  if  a  man  Ihould  be  loft,  the  player  may  have  it  in 
his  power  to  take  one  of  the  adversary's  iu  return ;  and 
if  he  can  take  a  fuperior  piece  iu  Uc«  of  that  which 
lie  loA,  it  would  be  an  advantage,  and  diftrefs  the 
adverfary. 

4.  The  adverfary's  king  fhould  never  be  attacked 
without  a  force  fofficicnt;  and  if  the  player's  king 
fhould  be  attacked  without  having  it  in  his  power  to 
attack  the  adverfary's,  he  ihould  offer  to  make  an  ex- 

<:l!:ip-r,,t  j.ic,-,  -,,  aI.Ii'Ii  u-iy  c.,u\c  the  ;;Jvc: iary  l<-  'a:e 
a  move. 

j.  The  board  fhould  be  looked  over  with  attention, 
and  the  men  reconnoitred,  fo  as  to  be  aware  of  any 
ftroke  that  the  adverfary  might  attempt  in  confcqucncc 
of  his  Lift  move.  If,  by  coaming  as  many  moves  for. 
ward  as  pofEblc,  the  player  has  a  profpeft  of  fuccefs, 
he  fhould  not  fail  doing  it,  and  even  facririce  a  piece 
or  two  to  accomplim  his  end. 

6.  '  Mo  man  fhould  be  played  till  the  board  is  tho- 
roughly examined,  that  the  player  might  defend  him- 
felf  againft  a:iy  move  the  adverfary  has  in  view ;  nei- 
ther mould  any  attack  be  made  till  the  confequenccs 
of  the  adverfary's  next  move  are  confidered ;  and  when 
an  attack  may  with  fafety  be  made,  it  (honld  be  pur- 
fued  without  catching  at  aay  bait  that  might  be  thrown 
oat  in  order  for  the  adverfary  to  gain  a  move,  and 
thereby  canfe  the  deiign  to  inilcarry. 

7.  The  queen  lhonld  never  ftand  in  fuch  a  manner 
l^-i.t-L'  1  he  kin-,  lb.it  the  irrcrury,  \,y  hri  n;;;i  a ;:  r  :a,; 

or  bifbop,  could  check  the  king  if  fhe  were  not  there; 
as  it  might  be  the  lofs  of  the  queen. 

8.  The  adverfary's  knight  Ihould  never  be  fuff "ercd  to 
check  the  king  and  queen,  or  king  and  rook,  or  qaecn 
and  rook,  or  the  two  rooks  at  the  lame  time  1  rfpe- 
cially  if  the  knight  is  properly  guarded  :  becaufe,  in 
the  two  firft  cafes,  the  king  being  forced  to  go  out  of 
check,  the  queen  or  the  rook  muft  be  loft ;  and  in  the 
two  laft  cafes  a  rook  muft  be  loft  at  lcaft  for  a  worfe 
piece. 

9.  The  player  fhould  take  care  that  no  guarded 
pawn  of  die  adverfary's  fork  two  of  his  pieces. 

10.  As  loon  as  the  kings  have  cafl'.ed  011  different 
fides  of  the  board,  the  pawns  on  that  fide  of  the  board 
fhould  be  advanced  upon  the  adverfary's  king,  and  the 
pieces,  cfpecially  thequcen  and  rook, 'fhould  be  brought 


to  fuppurt  them ;  and  the  three  pawns  belonging  to  cw*. 
the  king  that  is  caftled  muft  not  be  moved.  ■  ™ 

1 1  •  The  more  moves  a  player  can  have  as  it  were  ill 
ambufcade,  the  better;  that  is  to  Ay,  the  queen,  bilhop, 
or  rook,  is  to  be  placed  behind  a  pawn  or  a  piece,  in 
fuch  apofition  as  that  upon  playing  that  pawn  or  piece 
a  check  is  difcovcrcd  upon  the  adverfary's  king,  by 
which  means  a  piece  or  fome  advantage  is  often 
gained. 

12.  An  inferior  piece  fhould  never  be  guarded 
with  a  fuperior,  when  a  pawn  would  anfwer  the  lame 
purpofc;  for  this  reafon,  the  fuperior  piece  may  re- 
main out  of  play;  neither  mould  a  pawn  be  guarded 
w'uh  a  piece  when  a  pawn  would  do  as  well. 

13.  A  well  fuppor ted  pawn  that  is  palled  often  cofts 
the  adverfary  apiece;  and  when  a  pawn  or  any  other 
advantage  is  gained  without  endangering  the  lofs  of 
the  move,  the  player  fhould  make  as  frequent  exchanges 
of  pieces  as  he  can.  The  advantage  of  a  paffed  pawn 
is  this :  tor  example,  if  the  player  and  his  adverfary 
have  each  three  pawns  upon  the  board,  and  no  piece, 
and  the  player  has  one  01  his  pawns  on  one  fide  of  the 
board,  and  the  other  two  on  the  other  fide,  and  the 
adverfary's  three  pawns  are  oppolitc  to  the  player's 
two  pawns,  he  fhould  inarch  with  his  king  as  foon  as 
he  can,  and  take  the  adverfary's  pawns:  If  the  ad- 
verfary goes  with  his  king  to  Aipport  them,  the  play- 
er lhonld  go  on  to  queen  with  his  finglc  pawns;  and 
then  if  the  adverfary  goes  to  hinder  nim,  he  Ihould 
take  the  adverfary's  pawns,  and  move  the  others  to 
queen  (b). 

14.  "When  the  game  is  near  finifhed,  each  party 
having  only  three  or  four  pawi:s  on  each  fide  of  the 
board,  the  kings  muft  endeavour  to  gain  the  ikoyc  in 
order  to  win  the  game.  For  inftancc,  when  the  play- 
er brings  his  king  oppofitc  to  the  adverfary's  with  on- 
ly one  fijiurc  between,  he  will  gain  the  move. 

1  j.  If  the  adverfary  has  his  king  and  one  pawn  on 
the  board,  and  the  player  has  only  his  king,  lie  cannot 
lofe  the  game,  provided  he  brings  his  king  oppofite  to 
the  adverfary's,  when  the  adverfary  is  directly  before 
or  on  one  fide  of  his  pawn,  and  there  is  only  one 
fquare  between  the  kings. 

16.  If  the  adverfary  has  a  bifhop  and  one  pawn  on 
the  rook's  line,  and  this  hilltop  is  not  of  the  colour 
that  commands  the  corner  fquare  the  pawn  is  going  to, 
and  the  player  has  only  his  king,  if  he  can  get  into 
that  corner,  he  cannot  lofe;  but,  on  the  contrary, 
may  win  by  a  ftale  (c). 

1 7.  If  the  player  has  greatly  the  difadvantagc  of  the 
game,  having  only  bis  queen  left  in  play,  and  his  king 
happens  to  be  in  a  pofition  to  win,  as  abovemendon- 
ed,  he  Ihould  keep  giving  check  to  the  adverfary's 
king,  always  taking  care  not  to  check  him  where  he 
can  interpofc  any  of  his  pieces  that  make  the  ftale; 
by  fo  doing  he  will  at  laft  force  the  adverfary  to  take 
his  queen,  and  then  he  will  win  the  game  by  being  in 
a  ftale- mate. 

18.  The 


{k)Cafllehh  king,  is  to  cover  the  king  with  a  caftlc  5  which  is  done  by  a  certain  move  which  each  player 
has  3  right  to  whenever  he  thinks  proper. 

(b)  To  fueeu,  is  to  make  a  queen  ;  that  is,  to  move  a  pawn  into  the  adverfary's  back  row,  which  is  the 
rule  at  this  game  when  the  original  one  is  loft. 

(c)  When  the  king  is  blocked  up  lb  as  to  have  no  move  at  all. 
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Chef*.       i3.  The  player  (herald  never  cover  a  check  with  a 
— -v— — ■ '  piece  that  a  pawn  puAttd  upon  it  may  tike,   for  fear 
of  getting  only  the  pawn  in  exchange  lor  the  piece. 

19.  A  player  Ihould  never  crowd  his  advtrfary  op 
withpeices,  for  fear  of  giving  a  Itale-mate  inadver- 
tently, boc  always  Ihould  leave  room  lor  his  kuig  to 

By  way  of  corroborating  what  has  been  already  f.tid 
With  re(pcc"l  to  this  game,  ii  is  neccllary  to  warn  a 
player  againfl  playing  a  timid  game.  He  II'.ojIJ  i.cvcr 
be  too  much  afraid  of  lofmg  a  rook  for  an  inferior 
piece ;  becaufe  although  a  rook  is  a  better  piece  than 
any  other  except  the  queen,  itfeldom  comes  into  play 
to  be  of  any  great  ufe  till  at  the  end  of  the  game ;  for 
which  reaiba  it  is  often  better  to  have  an  inferior  piece 
in  play,  than  a  fupcrior  one  to  itaud  Hill,  or  moving  to 
no  great  purpofc.  If  a  piece  is  moved,  and  is  imme- 
diately drove  away  by  a  pawn,  it  may  be  reckoned  a 
bad  move,  becanfe  the  adversary  gains  a  double  ad- 
vantage over  the  player,  in  advancing  ?.t  the  fame  time 
the  other  is  made  to  retire ;  although  the  firft  move 
may  not  feem  of  confeqoence  between  eqnal  players, 
yet  a  move  or  two  more  loft  after  the  full  makes  the 
game  fcarcely  to  be  recovered. 

There  never  wants  for  a  variety  at  this  game,  pro- 
vided the  pieces  have  been  brought  out  regular  ;  bur 
if  otherwift,  it  often  happens  that  a  player  has  fcarce 
any  thing  to  play. 

Many  indifferent  players  think  nothing  of  the  pawns, 
whereas  three  pawns  together  are  ftroug  ;  but  four, 
which  conflitutc  a  fquare,  with  the  afiillance  of  other 
pieces,  well  managed,  make  an  invincible  ftrength,  and 
in  all  probability  may  produce  a  queen  when  very  much 
wanted.  It  is  true,  that  two  pawns  with  a  fpacc  be- 
tween are  no  better  thau  one  ;  and  if  there  Ihould  be 
three  over  each  other  in  a  line,  the  game  cannot  be  in 
a  worfe  way.  This  mows  that  the  pawns  are  of  great 
confeqnen.ee,  provided  they  are  kept  clofc  together. 

Some  middling  players  arc  very  apt  to  riik  Ming 
the  game  in  order  to  recover  a  piece  :  this  it  a  mifiake ; 
for  it  is  much  better  to  give  up  a  piece  and  attack  the 
enemy  in  another  quarter «  by  fo  doing,  the  player 
has  a  chance  of  fnatching  a  pawn  or  two  from,  or 
gaining  fome  advantage  over,  the  adverlary,  w hi  lit  his 
attention  is  taken  up  in  purfuing  this  piece. 
'  If  the  queen  and  another  piece  are  attacked  at' the 
■  fame  time,  and  that  by  removing  the  queen  the  piece 
inuft  be  loft  1  provided  two  pieces  can  be  gained  in 
exchange  for  the  queen,  the  queen  mould  be  given  up, 
it  being  the  difference  of  three  pieces,  and  confequcntly 
more  than  the  value  of  the  queen.  By  loling  the 
queen,  the  game  is  not  thrown  into  that  diforder  which 
•  it  would  otherwise  have  been :  in  this  cafe  it  would 
be  judicious  to  give  the  queen  for  even  a  piece,  or  a 
pawn  or  two;  it  being  well  known  among  geod  players, 
that  he  who  begins  the  attack,  and  cannot  maintain  it, 
being  obliged  to  retire,  generally  lofes  the  game. 

A  player  Ihould  never  be  fond  of  changing  without 
rcifon,  becaufe  the  adverfary,  if  he  is  a  good  player, 
will  ruin  his  fituarion,  and  gain  a  coniiderable  advan- 
tage over  him.  But  rather  thanlofe  a  move,  when  a 
player  is  ftrongerthan  the  adverfary,  it  is  good  play 
to  change,  fbrhe  thereby  increafes  Ms  ftrergjh. 

When  the  game  is  almoft  drawn  to  a  conclniion, 
the  player  Ihould  recollect  that  his  king  is  a  capital 


piece,  and  confequcntly  Ihould  keep  him  in  motion ; 
by  fo  doing  he  generally  gets  the  move,  and  often  the ' 
game. 

As  the  queen,  rook,  and  bifliop,  operate 'at  a  di- 


fiance,  id 


s  not  a 


ways  neccllary  in  the  attack  ro  have 


thctj  near  the  adverfary's  king. 

If  a  man  can  be  taken  with  different  pieces,  the 
player  Ihould  take  bis  lime,  and  conlidcr  which  of 
thole  pieces  is  the  bell  to  take  it  with. 

If  a  piece  can  be  taken  almoft  at  any  time,  the 
player  Ihould  not  be  in  a  hurry  about  it,  but  try  to 
make  a  good  move  elfewhere  before  he  takes  it. 

A  player  Ihould  be  cautious  how  he  takes  his  ad- 
verfary's  pawn  with  his  king,  as  it  often  happens  to 
be  a  fafe-guard  to  it. 

After  all  that  has  been  faid,  it  is  flill  neceflary  for 
us  to  uavifcthofc  who  would  play  well  at  this  game, 
to  be  very  cool  and  attentive  to  the  matter  in  queilion : 
foritisirapotfible  that  any  perfoji  in  the  nniverfe  can 
be  capable  of  playing  at  chefs  if  their  thoughts  are 
employed  elfewhere.  The  laws  at  this  game  are, 

1.  If  a  player  touches  his  man,  he  muft  play  it,  and 
if  he  quits  it,  he  cannot  recal  it. 

2.  If  by  mi/take  or  othcrwife  a  falfe  move  is  played, 
and  the  adverfary  takes  no  notice  of  it  till  he  hath 
pUyed  his  next  move,  it  cannot  be  recalled  by  either 
of  thepartics. 

3.  If  a  player  mifplaces  the  men,  and  he  plays  two 
moves,  it  is  at  the  option  of  the  adverfary  to  permit 
him  to  begin  the  game  or  not. 

4.  If  the  adverfary  plays  or  difcovers  a  check  to  a 
player's  king,  and  gives  no  notice  of  it,  the  player 
may  let  himftand  flill  till  he  does. 

j.  After  the  king  is  moved,  a  player  cannot  caftlc, 
Sarafin  has  an  cxprefs  trcarjfe  on  the  different  opi- 
nions of  the  original  of  the  Latin  fchacch't,  whence  the 
French  tthect,  and  tnscbufi,  is  formed.  Menage  is 
alfo  very  full  on  the  fame  head.  Leunclavius  take  it 
to  come  from  Vfcocha,  famous  Turkiih  robbers:  P. 
Sirmoad,  from  the  German/anAA?,  "  thefts"  and  that 
from  cakuhu.  He  takes  chefs  to  be  the  fame  with  the 
ludas  Itttruncuhruvi  of  the  Romans,  but  miftakcnlr. 
This  opinion  is  countenanced  by  Voliius  and  Saluu;- 
fius,  who  derive  the  word  from  caltnhit,  as  ufed  for 
latruuof/ttj.  G.  Tolofanus  derives  it  from  the  Hebrew 
/each,  valltmittt  nut  mortuus ;  whence  cheek  and  chert* 
vi.itt.  Fabricius  fays,  a  celebrated  l'erlian  ailrouomrr, 
one  Schairenfcha,  invented  the  game  of  chef}  j  .and 
gave  it  his  own  name,  which  it  flill  bears  in  that 
country.  Nicod  derives  ft  from  fihecque,  orxeyv*.',  a 
Moorilh  word  for  lord,  king,  and  prince.  Bochart 
adds,  that  femh  is  originally  Periian  ;  and  that  fcech- 
mat,  in  that  language,  Jignities  the  king  is  dead — The 
opinion  of  Nicod  and  Bochart,  which  ts  likewifc  that 
of  Scrivcrius,  appears  the  moft  probable. 

Mr  Twifs  mentions  a  fmall  treadle  on  chefs,  writ* 
ten,  as  he  fuppofes,  about  400  years  ago  ;  at  the  end  of 
which  is  a  reprefentation  of  a  round  chefs-board,  with 
directions  for  placing  the  men  upon  ir.  In  this  the 
knight  can  cover  the  ^4  fquares  on  the  board  at  as 
many  moves.  The  board  is  divided  into  thrfe  64  parts 
by  four  concentric  circles,  having  an  empty  fpace  in 
the  middle  ;  and  each  of  thefe  is  divided  into  16  parts. 
Number  1  is-  placed  in  the  outermoA  circle  ;  number 
2  in  the  third  circle  counting  iuwards,  in  the  di  vilion  to 
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chcft.  the  right  hand  of  the  former  ;  number  3  is  placed  in 
— v— '  the  oiLCimoft  circle,  in  the  divilion  to  the  right  hand 
of  2  i  4  in  the  third  circle  counting  towards  to  ihe 
right  hand  of  three ;  and  thus  alternately  from  the 
iirft  tothc  third,  and  from  the  third  to  the  hrft  circle, 
till  the  round  is  completed  by  16  on  the  third  circle  to 
the  left  hand  of  i.  Number  1 7  is  then  placed  on  the 
divilion  of  the  innennoft  circle  to  the  right  hand  of  i  ; 
18  on  the  fecond  circle  counting  inwards,  to  the  right 
hand  of  17;  and  thus  alternately  from  the  fourth  to 
the  fecond,  and  from  the  fecond  to  the  fourth  circles, 
until  the  round  is  completed  by  32,  directly  below 
somber  1.  Number  33  then  is  placed  on  the  (bird 
circle  directly  to  the  right  hand  of  number  2  ;  54  on 
the  fourth  circle,  to  the  right  hand  of  4  j  and  thus  al- 
ternately between  the  third  and  fourth  circles,  onr.il 
the  round  is  a^ain  completed  by  48  on  the  fourth  cir- 
cle, directly  below  number  33.  The  numbers  are  now 
placed  in  a  retrograde  fafliion ;  50  on  the  outer  circle 
in  that  divilion  immediately  to  the  right  hand  of  1  j 
$1  on  the  third  circle,  to  the  left  hand  of.  a*  and  di- 
rectly below  number  32;  52  is  then  placed  on  the 
outer  circle,  immediately  on  the  left  hand  of  t :  53 
on  the  third  circle  directly  to  the  left  hand  of  16  ;  and 
thus  alternately  on  the  firlt  and  third  circles,  until  the 
laft  round  is  completed  by  64  between  the  numbers  3 
and  j.  On  this  round  chefs-board,  fuppo/ing  the  black 
king  to  be  placed  in  number  48  on  the  fourth  circle,  the 
queen  Hands  on  number  1 7  at  his  left  hand  ;  the  hi- 
lltops in  33  and  2;  the  knights  18  and  47;  the  caftlcs 
in  3  and  co  ;  the  pawns  on  19,  4,  49,  64,  and  46,  51 
32,  I.  The  white  king  will  then  Hand  in  2f,  oppofite 
the  black  queen  j  the  white  queen  in  40  oppolite  to 
the  black  king,  and  fo  on.  In  playing  on  a  board  of 
this  kind,  it  will  be  found  that  the  power  of  the  cattle 
is  double  to  that  in  the  common  game,  and  that  of  the 
bithop  only  one  half ;  the  former  having  16  fqnaresto 
range  in,  and  the  laft  only  four.  The  king  can  caltle 
only  011c  way  ;  and  it  is  very  difficult  to  bring  the  game 
to  a  concktfion. 

With  regard  to  the  origin  of  the  game  at  chefs,  wc 
are  much  in  the  dark.  Though  »  came  to  us  from 
the  Saracens,  it  is  by  no  means  probable  that  they 
were  the  original  inventors  of  it.  According  to  fome 
it  was  invented  by  the  celebrated  Grecian  hero  Dio- 
medes.  Others  fay,  that  two  Grecian  brothers,  Lcdo 
and  Tyrrheno,  were  the  inventors ;  and  that  being 
much  prelTcd  with  hunger,  they  fo-igh  to  alleviate  the 
painty  this  amufement.  It  is  certain,  however,  that 
it  is  a  ganieofvery  ancient  Handing,  and  in  former  ages 
has  been  very  fafliionablc  in  every  pan  of  Europe; 
though  in  this  country  it  is  not  very  common,  probably 
on  account  of  the  iuccnfc  application  of  thought  requi- 
red to  play  at  it.  It  has  long  been  a  favourite  of  the 
Icelanders  and  other  northern  people.  There  is  little 
difference  between  their  game  and  oars. 

The  game  of  chefs  has  been  generally  pracUfed  by 
the  great  eft  warriors  and  generals  ;  and  fome  have  even 
fuppofed  that  it  was  necciTary  for  a  military  man  to  be 
welllkillcd  in  this  game.  It  is  a  game  which  has  fomc- 
thinginitpecnliarlymtcreuing.  Wc  read  th.uTamer- 
lanewasa  great  chefs-player,  andwasengagedinagamc 
during  rhe  very  time  of  the  decifive  battle  with  Bajazet 
the  Turkifli  emperor,  who  was  defeated  and  taken  pri- 
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foner.  It  is  alio  related  of  AlAmin  the  khalif  of  Bag- 
dad, that  he  was  engaged  at  chefs  with  his  frccdman 
Kuthar  at  the  time  when  Al  Mamun's  forces  were  car- 
rying on  the  fiege  of  that  city  with  ib  much  vigour 
that  it  was  on  the  point  of  being  carried  by  atlault. 
Dr  Hyde  qnotes  an  Arabic  hiftory  of  the  Saracens,  in 
which  the  khalif  is  faid  to  have  cried  out  when  warned 
of  his  danger,  Let  me  alone,  for  I  fee  check-ma  tc  agaiuft 
Kuthar !  We  are  told  chat  Charles  1.  was  at  chefs 
when  news  were  brought  of  the  final  intention  of  the 
Scots  to  fell  him  to  the  Engliih  ;  but  fo  little  was  he 
difcompofed  by  this  alarming  intelligence,  that  he 
contiuued  his  game  with  the  utmoft  compofure ;  fo 
that  no  perfon  could  have  known  that  the  letter  he 
received  had  given  him  information  of  any  thing  re- 
markable. King  John  was  playing  at  chefs  when  the 
deputies  from  Rouen  came  to  acquaint  him  that  their 
city  was  bciieged  by  Philip  Auguflus  {  but  he  would 
not  h«ar  them  until  he  had  finiflud  his  game. 

The  following  remarkable  anecdote  wc  have  from 
Dr  Robcrtfon  in  his  Hiftory  of  Charles  V.  John 
Frederic,  elector  of  Saxony,  having  been  taken  pri- 
foner  by  Charles,  was  condemned  to  death.  The 
decree  was  intimated  to  him  while  at  chefs  with 
Erneft  of  Cmnfwie,  his  fellow-prifoner.  After  a 
fhort  paufc,  and  making  foine  reflections  on  the 
irregularity  and  iujufticc  of  the  emperor's  proceed- 
ings, he  turned  to  his  antagouill,  whom  he  challen- 
ged to  fin iffi  the  game.  He  played  with  his  ufual  in- 
genuity and  attention  ;  and  having  beat  Erneft,  cxpref- 
fed  al!  the  fatisfaction  that  is  commo:>]y  fell  on  gain- 
ing fuch  victories.  He  was  not,  however,  put  to  death, 
but  fet  at  liberty  after  five  years  confinement. 

In  the  Chronicle  of  the  Mooriih  kings  of  Granada  we 
find  it  related,  that  in  1396,  Mchemed  Balbafcizcd  up- 
on the  crown  in  prejudice  of  his  elder  brother,  and 
palled  his  life  in  one  continual  round  of  difalters.  His 
wars  with  Caftile  were  invariably  unfuceefsful ;  and  his 
death  was  occafioncd  by  a  poifoned  veft.  Finding  his 
cafe  defperate,  he  difpached  an  officer  to  the  fort  of 
Salobrena  to  put  his  brother  Juzaf  to  death,  left  that 
prince's  adherents  fhould  form  any  obftacle  tohisfon's 
fucceffion.  The  aicayde  found  the  prince  playing  at 
chefs  with  an  alfaqui  or  pricft.  Juzaf  begged  hard  for 
two  hours  refpire,  which  was  denied  him  ;  at  laft  with 
great  reluctance  the  officer  permitted  him  to  fini£h  the 
game  ;  hut  before  it  was  finiihed  a  melTcnger  arrived 
with  the  news  of  the  death  of  Mebemed,  and  the  un- 
animous election  of  Juzaf  to  the  crown. 

We  have  a  curious  anecdote  of  Fcrrand  count  of 
Flanders ;  who  having  been  accuftomed  to  amufc  him- 
felf  at  chefs  with  his  wife,  and  being  conftantly  beaten 
by  her,  a  nuuuat  haired  took  place  ;  which  came  to 
fuch  an  height,  that  when  the  count  was  taken  pri- 
foner  at  thebattle  of  Bovines,  flie  fuffered  him  to  re- 
main a  long  time  in  priion  though  ihc  could  eaftly 
have  procured  his  releafe. 

The  game  of  chefs  has  undergone  confiderable  vari- 
ations fince  it  was  firlt  invented.  Wc  have  it  on  good 
authority,  that  among  the  eaflern  nations,  the  piece 
now  called  the  outfit  was  formerly  called  the  vizir  or 
king's  minifter,  and  that  the  powers  of  the  queen  her- 
felfwere  but  very  fmall.  The  chefs-boards  ofed  by 
Tamerlane  were  3arger,  and  contained  many  more 
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Ch*fi>,  fquares,  thanthofe  at  prefent  in  nfe.  Carrera  invented 
Cticft.  two  new  pieces  to  be  added  to  the  eight  commonly  in 
^w  nfe.  One  of  there,  which  he  calls  camphne,  \%  placed 
between  die  king's  knight  and  caftle  ;  the  other,  named 
Centaur,  between  the  queen's  knight  and  cafllc,  has 
the  move  of  the  bifhop  and  knight  united.  This  in* 
vention,  however,  did  not  furvive  its  author.  In  an- 
other of  this  kind,  the  two  additional  pieces  are  called 
the  eeuturhm  and  decnr'mi;  the  former,  fi  mated  between 
the  king  and  hU  bifhop,  in  its  move  the  Tame  with 
that  of  the  queen,  but only  for  two  (quarts ;  the  latter 
moves  as  the  bifhop,  bat  only  one  fqiure  at  a  time. 
This,  like  the  former,  died  with  its  inventor.  The 
cbcfs-boai'(J  of  Tamerlane  was  a  parallelogram,  having 
deven  fquares  one  way  and  twelve  the  other.  In  the 
Memoirs  of  the  late  Marlhal  Keith,  we  find  it  related, 
that  he  invented  an  ainufemcnt  fomething  fiinilar  to 
that  of  chefs,  with  which  the  king  of  Pruffia  was 
highly  e:uenaincd.  Several  thoufand  fmall  rtatues 
were  cart  by  a  founder  ;  andthefe  were  ranged  oppo- 
fite  to  each  other  as  if  they  had  been  drawn  up  in  an 
army  ;  making  the  different  movements  with  them  as 
in  real  fervice  in  the  field. 

A  very  complicated  kind  of  game  at  chefs  was  in- 
vented by  the  late  duke  of  Rutland.  At  this  the 
board  has  14  fquares  in  breadth  and  10  in  height, 
which  make  in  all  I4ohojfcs:  andthcreare  14  pawns 
on  each  fide,  which  may  move  cither  one,  two,  or  three 
fquares  the  firft  time.  Thcorhcr  pieces  were  the  king, 
queen,  two  bifhops,  two  knights,  a  crowned  calhe 
uniting  the  move  of  the  king  and  taftle,  and  a  com- 
mon cattle.  On  the  other  fide  of  the  king  was  a  ro«- 
cubitie,  whofc  move  united  that  of  thecartle  and  knight, 
two  biiliops,  a  fingle  knight,  a  crowned  callle,  and  a 
common  one.  In  this  game  the  pawns  arc  of  very 
little  ufe;  and  by  the  extent  of  the  board,  the  knights 
lofe  much  of  their  value,  which  confeqoently  renders 
the  game  more  defective  and  lefs  interefting  than  the 
common  one. 

There  is  an  anuifing  variety  at  the  game  of  chefs, 
in  which  the  king  with  eight  pawns  engages  the  whole 
fet,  by  being  allowed  to  make  two  moves  for  every 
one  of  his  adverfary.  In  this  he  is  almoft  certain  of 
coming  off  victorious;  as  he  can  make  his  firfl  move 
into  check,  and  the  fecond  out  of  it.  Thus  he  can 
take  the  queen  when  Ihertands  immediately  before  her 
king,  and  then  retreat;  for  he  cannot  remain  in 
check.  He  cannot  be  check-mated  unlcfs  his  adver- 
fary has  preferved  his  queen  and  both  call  lea, 

CHSSS'Trees,  taguetf  cTatuare  t  two  pieces  of  wood 
bolted  perpendicularly,  one  on  the  rtarboard,  and  an- 
other on  tne  larboard,  fide  of  the/hip.  They  are  ufed 
to  confine  the  c/ue,  or  lower  corners  of  the  main-fail ; 
for  which  ptirpofc  there  is  a  hole  in  the  upper  part, 
through  which  the  rope  paJlcs  that  ufnally  extends  the 
clue  of  the  fail  to  windward.    See  Tack. 

The  chefs-trees  are  commonly  placed  as  far  before 
the  main-ma  ft  as  the  length  of  the  main-beam. 

CHEST,  in  commerce,  a  kind  of  mcafure,  contain- 
ing an  uncertain  quantity  of  feveral  commodities. 

A  chert  of  fegar,  v.g.  contains  from  ten  to  fifteen 
hundred  weight  ;  a  chert  of  glafs,  from  two  hundred 
to  three  hundu  l  feet:  of  Caftilc  foap,  from  two  and 
an  half  to  three  hundred  weight ;  of  indigo,  from  one 
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and  an  half  to  two  hundred  weight,  five  fcore  to  the 
hundred. 

Chest,  or  Thorax.  See  Anatomy,  Part  IV. 
CHESTER,  commonly  called  IVeft-Cbeptr,  to  dif- 
tinguhh  it  froai  many  other  Chertcrs  in  the  kingdom  ; 
the  capital  of  Chefhire,  in  England.  It  is  a  very  an- 
cient city,  fuppofed  to  have  been  founded  by  the  Ro- 
mans ;  and  plainly  appears  to  have  been  a  Roman rta- 
tion  by  the  many  antiquities  which  have  been  and  arc 
Hill  difcovered  in  and  about  the  town.  It  was  among 
the  iail  places  the  Romans  quitted  ;  and  here  the  Bri- 
tons maintained  their  liberty  long  after  the  Saxons  had 
got  portion  of  the  reft  of  their  country.  At  prefent 
it  is  a  large  well-builc  wealthy  city,  and  carries  on  a 
confide rable  trade.  Mr  Pennant  calls  it «  city  without 
parallel,  on  account  of  the  lingular  rtructorc  of  the 
four  principal  ftreets.  They  are  as  if  excavated  out 
of  the  earth,  and  funk  many  feet  beneath  the  furfacc  ; 
the  carriages  drive  far  beneath  the  level  of  the  kitchens 
on  a  line  with  ranges  of  fhops.  The  houfea  are  mcftly 
of  wood,  with  galleries,  piazzas,  and  covered  walls 
before  them  ;  by  which  not  only  the  fhops,  but  thofe 
who  are  walking  about  the  town,  are  la  hid,  that  one 
M  ould  imagine  there  were  fcarcc  any  inhabitants  in  it, 
though  it  is  very  populous.  But  though  by  this  con- 
trivance Inch  as  walk  the  ftreets  arc  fcrcencd  from 
rain,  &c.  yet  the  fhops  are  thereby  rendered  dark  aud 
inconvenient.  The  back  courts  of  all  the  houfes  are 
on  a  level  with  the  ground  ;  but  to  go  into  any  of  the 
four  principal  ftreets,  it  is  neceuary  to  defcend  a  flight 
of  feveral  flops. 

Chefter  is  a  bifhop's  fee.  It  was  anciently  part 
of  the  diocefe  of  Litchfield  ;  one  of  whofe  hilltops 
removing  the  feat  'of  his  fee  hither  in  the  year 
T075,  occaiioued  his  fucceuors  to  be  frequently 
ftyled  bifkopt  of  Chefter.  But  it  was  not  creeled  in- 
to a  diftintt  hifhopric  until  the  general  diUblution 
of  mofiaftcries,  when  king  Hen  cry  VIII.  in  the 
year  1541,  railed  it  to  this  dignity,  and  allotted  the 
church  of  the  abbey  of  St  Wcrburgh  for  the  cathedral, 
fly  ling  it  the  cathedral  church  if  thrift  and  the  hleffid 
Virgin  ;  adding  the  biflmpric  to  the  province  of  Can- 
terbury :  but  foon  after  he  disjoined  it  from  Canter- 
bury, and  added  it  to  the  province  of  York.  When 
this  abbey  was  dilfolv  ed,  its  revenues  were  valued  at 
L.  1003  :  5 :  11.  This  diocefe  contains  the"  entire 
counties  of  Chefter  and  Lancafter,  part  of  die  counties 
of  Weftmoreland,  Cumberland,  and  Yorklhire,  two 
chapclries  in  Denbyfhire,  and  five  parilhes  in  Flint - 
iliirc  ;  amounting  in  all  to  256  parilhes,  of  which  101 
are  impropriations.  This  bifhopric  is  valued  in  the 
king's  books  at  L.420  :  1;  8,  and  is  computed  lobe 
worth  annually  L.2700  ;  the  clergy's  tenth  amounting 
K1L435:  12:0.  To  this  cathedral  belong  a  dean, 
two  archdeacons,  a  chancellor,  a  treafnrer,  fix  pre- 
bendaries, and  other  inferior  officers  and  fervants.  W. 
Long.  3.  o.  N.  Lat.  53.  J 2. 

CnESTEtL'/t'Streetr  thitCnmaccftre  of  the  Saxons:  a 
fmall  thoroughfare  town  between  Newcartleand  Dur- 
ham, with  a  good  church  and  fine  fpire.  In  the 
Saxon  times  this  place  was  greatly  ref juried  on  ac- 
count of  the  relics  of  St  Cuihbert,  depolited  here  by 
bilhop  Eardnlf,  for  fear  of  the  Danes,  who  at  that 
time  (about  884)  ravaged  the  country.    His  flirine 
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New  Chef-  became  afterwards  au  object  of  great  devotion.  King 
ter  AthelftoD,  on  his  expedition  to  Scotland,  paid  it  a 
II  .  vifit,  to  obtain,  by  cntercclfion  of  the  faint,  futcefs  on 
Cheywu  hi$  ums .  bj^^j  a  mnUitude  of  gifts  on  the  church  } 
and  directed,  in  cafe  he  died  in  his  enterprise,  that  his 
body  mould  be  entcrred  there.  At  the  time  that 
this  place  was  honoured  with  (he  remains  of  St  Cuth- 
ben,  the  biihopric  of  Lindesfarn  was  removed  here, 
and  endowed  with  all  the  lands  between  the  Tyne  and 
the  Were,  the  prcfem  county  of  Durham.  It  was 
ft y led  St  Cutbbirt'i  patr'mwj.  The  inhabitants  had 
grcai  privileges,  and  always  thought  thcinfclves  exempt 
irom  all  military  duty,  except  that  of  defending  the 
body  of  their  faint.  Chefter-le-ftreet  may  be  con- 
tide  red  as  the  parent  of  the  fee  of  Durham;  for  when 
the  relics  were  removed  there,  the  fee  in  995  followed 
them.  Tanner  fays,  that  probably  a  chapter  of  monks, 
ur  rather  fecular  canons,  attended  the  body  at  this 
place  from  its  fir  ft  arrival  ;  bntbilhop  Bckc,  in  1286, 
in  honour  of  the  famt,  made  the  church  collegiate, 
and  eftahliihed  here  a  dean  and  fu liable  ccclcfiaftics ; 
and,  among  other  privileges,  gives  the  dean  a  right  of 
fiftiing  on  the  Were,  and  the  tythc  of  fifli. 

AVw  Chester,  a  town  in  the  ftate  of  Pcnnfylvania, 
and  capital  of  a  county  of  that  name.  It  is  feared  on 
die  Delaware;  and  has  a  fine  capacious  harbour,  ad- 
mitting vcfl'cls  of  any  burden.  W.  Long.  74.  7. 
N.  Lat.  40.  15. 

CHESTERFIELD,  a  market  town  of  Dcrbyfliire 
in  England,  plcafantly  fituated  on  a  hill  between  two 
fmall  livers.  It  has  the  title  of  an  earldom  ;  and  a 
confiderablc  market  for  corn,  lead,  and  other  country 
commodities.  The  houfes  are,  for  the  mo  ft  pars,  built 
of  rough  Itone,  and  covered  with  ftate.  W.  Long.  1.25. 
N.  Lat.  53.  flo. 

Chesterfield  (Earl  of  ).    See  Stanhope. 

CHEVAL  de  frisb,  a  large  piece  of  timber  pier- 
ced, and  travcrfed  with  wooden  fpikes,  armed  or 
pointed  with  iron,  fire  or  fix  feet  long.  See  Plate 
CXXXVI. 

The  term  is  French  and  properly  fignifies  a  Frief- 
laiid  horfe  s  as  having  been  firft  invented  in  that  coun- 
try.—It  is  alio  called  a  Turnpike  or  Tnrmqtttt. 

Its  nft  is  to  defend  a  paftage,  ftop  a  breach,  or  make 
a  retrenchment  to  ftop  the  cavalry.  It  is  fomctimes 
alfo  mounted  on  wheels,  with  ar:ificia)  fires,  to  roll 
down  in  an  aflatili.  Errardobfcrves,  that  the  prince 
of  Orange  ufed  to  indofc  his  camp  with  chevaux  de 
FrJ/e,  placing  them  one  over  another. 

CIIEVALER,  in  the  manege,  is  faid  of  a  horfe, 
when,  in  paftaging  upon  a  walk  or  trot,  Ins  off  lore- 
leg  croJlcs  or  overlaps  the  near  fore-leg  every  fecond 
.motion. 

CHEVALIER, .a  French  term,  ordinarily  figni  fy  ing 
a  Kmicbt.  The  word  is  formed  of  the  French eA> 
"horfe;"  and  the barbarous Latin tmatltts. 

It  is  ofed,  in  heraldry,  to  fignify  any  cava/ier,  or 
horfeman  armed  at  all  points  ;  by  the  Romans  cailcd 
caufhra&ttt  tqucs  :  now  oat  of  ufe,  and  only  to  be  fecn 
in  coat  artnoor. 

CHEVAUX  it  Fuse.   See  Chevai  dt  Frifi. 

CHEVJN,a  name  ufed  in  fome  parts  of  England 
for  (he  Cnua. 

CHEVIOT  (or  Tiviot)  hills,  run  from  north  to 
(btuh  through  Cumberland  ;  and  were  formerly  the 


borders  or  boundaries  between  England  and  Scotland,  chevifiii.ee 
where  many  a  bloody  battle  has  been  fought  between 
the  two  nations;  one  of  which  is  recorded  in  the  bal- 
lad of  Chevy-chafe.  Theft  hills  are  the  firft  land  dis- 
covered by  lailois  in  coming  from  the  call  into  Scot- 
land. 

CHEVISANCE,  in  law,  denotes  an  agreement  °r 

compoiidon,  as  an  end  or  order  fct  down  between  a 
creditor  and  his  debtor,  4rc.  In  the  ftatutes,  this 
word  is  molt  commonly  ufed  for  an  unlawful  bargain 
or  contract. 

CHEVRJLAU  (  Urban),  a  learned  writer,  born  at 
Lundun  in  i6j  3.  He  diftinguifhed  himfclf  in  his  youth 
by  his  knowledge  of  the  belles  lettres  ;  and  became  fc- 
ci  ctary  of  Hate  to  queen  Chriflinaof  Sweden.  Seve- 
ral German  princes  invited  him  to  their  courts  ;  and 
Charles-Lewis,  the  elector  palatine,  retained  him  un- 
der the  title  of  coonfellor.  After  the  death  of  that 
prince,  he  returned  to  France,  and  became  preceptor 
to  the  duke  of  Maine.  At  length  retiring  to  Limdun, 
he  died  therein  1701,  aged  88.  He  was  the  author 
of  fevcral  books;  and  amongft  others,  of  an  Univefal 
Hiftory,  which  has  been  often  reprinted. 

CHEVRON,  or  Cheverox,  in  heraldry.  See 
Heraldry. 

CHEWING-BALts,  a  kind  of  balls  made  of  afafoc- 
tida,  liver  of  antimony,  bay-wood,  juniper- wood,  and 
pellitory  of  Spain  ;  which  being  dried  in  the  fun,  and 
wrapped  in  a  linen  doth,  are  tied  to  the  bit  of  the 
bridle  for  the  horfe  to  chew ;  they  create  an  appetite  1 
audit  is  faid,  that  balls  of  Venice-treacle  may  be  ufed 
in  the  fame  manner  with  good  fuccefs. 

CHEYKS.   See  Bengal,  n°  I7» 

CHEYNE  (Dr  George),  aphyfician  of  great  learn- 
ing and  abilities,  born  in  Scotland  in  1671,  and  edu- 
cated at  Edinburgh  under  the  great  Dr  Pitcairn.  He 
palled  his  youth  in  clofc  ftudy,  and  with  great  tem- 
perance :  but  coining  to  fettle  at  London,  when  about 
30,  and  finding  the  younger  gentry  and  free-livers  to 
be  the  molt  eafy  of  accel's  and  moft  fufceptible  of 
iViendfhip,  he  changed  on  afudden  his  former  manner 
of  living  in  order  to  force  a  trade,  having  obferved 
this  method  to  fucceed  with  fome  others.  The  con- 
ieqnence  was,  that  he  grew  daily  in  bulk,  and  in  in- 
timacy with  his  gay  acquaintance ;  fwellingto  fuchan 
enoi-mous  fize,  that  he  exceeded  32  ftone  weight  1  and 
he  was  forced  to  have  the  whole  fide  of  his  chariot 
made  open  10  receive  him  into  it;  he  grew  fhort- 
breathed,  lethargic,  nervous,  and  fcorbotic ;  Jb  that 
his  life  became  an  intolerable  burden.  In  this  deplo- 
rable condition,  after  having  tried  all  the  power  of 
medicine  in  vain,  he  rcfolved  to  try  a  milk  and  vege- 
table diet ;  the  good  effects  of  which  quickly  appear- 
ed. His  fize  was  reduced  aim  oil  a  third;  and  here* 
covered  his  ftrcngth,  activity,  and  chccrfulnefs,  with 
the  perfect  ufe  of  all  his  facilities.  In  flioit,  by  a  re- 
gular adherence  to  this  regimen,  he  lived  to  a  mature 
period,  dying  at  Bath  in  1742,  aged  7a.  Ke  wrote  fe- 
veral  trcatiles  that  were  well  received  ;  particularly, 
*'  An  Eflay  on  Health  and  Long  Life  j"  and  '*  The 
Engtilh  Malady,  or  a  Treatife  of  Nervous  Difcafes;" 
both  the  refidt  of  his  own  experience.  In  Ihort,  he 
had  great  reputation  in  his  own  time,  both  as  a  prac- 
titioner and  as  a  writer;  and  moft  of  bis  pieces  palled 
thro'  fevcral  editions.  He  is  to  be  ranked  among  thofe 
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Chfcbrcn  phylkuiis  who  have  accounted  for  the  operations  of 
II  medicines  and  the  morbid  alteration*  which  take  place 
chiavenna.  -M  tuc  hnmatt  body  upon  mechanical  principles.  A 
fpirit  of  piety  and  of  benevolence,  and  an  ardent  zeal 
for  the  i.itercils  ol  virtue,  arc  predominant  throughout 
his  wricings.  An  amiable  candour  and  ingcnuoulnefs 
are  alio  difcernible,  and  wliich  led  him  to  retract  with 
readinefs  whatever  appeared  to  him  to  be  cenfurablc  iu 
what  lie  had  formerly  advanced.  Some  of  th*  meta- 
physeal notions  which  he  has  introduced  into  his 
books,  may,  perhaps,  juftly  be  thought  fanciful  and 
ill-giou:idcd  ;  but  there  is  an  agreeable  vivacity  in  hi* 
productions,  together  with  much  opennefs  and  Irank- 
nefs,  and  in  general  great  perfpicuity. 

CHIABRERA  (Gabrici),  clteemcd  the  Pindar  of 
Italy,  was  born  at  Savona  in  is$2,  and  went  to  Itudy 
at  Rome.  The  Italian  princes,  and  Urban  VI II.  gave 
him  public  marks  of  their  eAeem.  He  wrote  a  great 
number  of  poems  ;  but  his  lyric  vcrfes  arc  moll  admi- 
red.   He  died  at  Savona  in  1638,  aged  86. 

CHIAN  earth,  in  pharmacy,  one  of  the  medici- 
nal earths  of  the  ancients,  the  name  of  which  is  pre- 
ferved  in  the  catalogues  of  the  materia  lriedica,  but  of 
Which  nothing  more  than  the  name  has  been  known 
for  many  ages  in  the  /hops. 

It  is  a  very  denfe  and  compact  earth ;  and  is  fent 
hither  in  fmall  flat  pieces  from  the  iliand  of  Chios,  in 
which  it  is  found  in  great  plenty  at  this  time.  It 
(bands  recommended  to  as  as  an  aftringent.  1  hey  tell 
us,  it  is  the  grcateft  of  all  canneries ;  and  that  it  gives  a 
whitenel's  and  frr.oothneCs  to  the  ikin,  and  prevents 
wrinkles,  beyond  any  of  the  other  fuhftances  that  have 
been  celebrated  tor  the  fame  purpofes. 

CH1AOUS,  a  word  in  the  original  Turkilh,  fignify- 
ing  **  envoys,"  are  officers  to  the  number  of  five  or  fix 
hundred  in  the  grand  Hguior's  court,  under  the  com- 
mand of  a  chiaous  bale  hi'.  They  frequently  meet  in 
the  grand  vi fir's  palace,  that  they  may  be  in  readi- 
nefs  to  execute  his  orders,  and  carry  his  difpatches  in- 
to all  the  provinces  of  the  empire.  The  chUous  baf. 
chi  affifts  at  the  divan,  and  introduces  thole  who  have 
buiinefs  there. 

CHIAPA,  the  capital  of  a  province  of  ;he  lame 
name  in  Mexico,  fituated  about  300  miles  eaft  of  A* 
capoleo.   W.  Long.  98.  o.  N.  Lat)  16.  30. 

CntAPA  el  Real,  a  town  of  Mexico,  in  a  province  of 
the  fame  name,  with  a  bilhop's  fee.  Its  principal 
trade  confifls  in  chocolate-nuts,  cotton,  and  fngar.  W. 
Long.  93.  3f.  N.  Lat.  16.  ao. 

Chiapas  de  los  hides,  a  large  and  rich  town  of 
North  America,  in  Mexico,  and  in  a  province  of 
the  fame  name.  The  governor  and  raoft  of  the  in- 
habitants are  originally  Americans.  W.  Long.  98.  5. 
N.  Lat.  r 5.  6. 

CHIARl  (Jofeph),  a  celebrated  Italian  painter,  was 
the  difciple  of  Carlo  Maratti  ;  and  adorned  the  church- 
es and  palaces  of  Rome  witli  a  great  number  of  fine 
paintings.    He  died  of  an  apoplexy  in  17271  aged  73. 

CHtARi,atown  of  Italy,  in  the  province  of  Brefcia, 
and  territory  of  Venice,  7  miles  weft  of  Brefcia,  and 
27  call  of  Milan.  Here  the  Impcrialiils  gained  a  vic- 
tory over  the  French  in  1701.  E.  Long,  j£.  18. 
N.  Lat.  4f.  30. 

CHIARO-sct'RO.    Sec  Ci.ARO-Obfcuro. 

CHIAVEKNA,  a  handfomc,  populous,  and  large 
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town  of  Swiirerland,  in  the  country  of  the  Grhuns. 
It  is  a  trading  place,  cfpecially  in  wine  and  delicate 
fruits.  The  governor's  p?.lacc  and  the  churches  axe 
very  magnificent,  and  the  inhabitants  are  Roman  Ca- 
tholics. It  is  featcd  near  the  lake  Como.  E.  Long. 
9.39.  N.  Lat.  46.  15. 

CHIAUSI,  among  the  Turks,  officers  employed  in 
executing  the  vizirs,  baihaws,  and  other  great  men : 
the  orders  for  doing  this,  the  grand  fignior  fends 
them  wrapped  up  in  a  black  cloth ;  011  the  reception 
of  which,  they  immediately  perform  their  office. 

CHICANE,  or  Ckicakert,  iu  law,  an  abufc  of 
judiciary  proceeding,  tending  to  delay  the  caufe,  to 
puzzle  die  judge,  or  iropofc  upon  the  parties. 

Chicane,  in  the  fchools,  is  applied  to  vain  fo- 
phifins,  distinctions,  andfubtlerics,  which  protract  dis- 
putes, and  obfeure  the  truth. 

CHIC  H  ESTER.,  the  capi  ul  city  of  the  county  of  Suf- 
fex  in  England,  was  built  by  Cilia,  the  2d  king  of  the 
South  Saxons,  and  by  him  called  Citfau  Caefler.  It  is 
furrounded  with  a  wall,  which  has  tour  gates,  anfwer- 
ing  to  the  four  cardinal  points  j  from  which  run  two 
itreets,  that  crofs  one  another  in  the  middle  and  form 
a  fquare,  where  the  market  is  kept,  and  where  there 
is  3  fine  ftone  piazza  built  by  bifliop  Read.  The  fpacc 
between  the  weft  and  (bath  gates  is  taken  up  with  the 
cathedral  church  and  the  bilhop's  palace.  It  has  five 
parifli-churches ;  and  is  feated  on  the  little  river  La- 
vant,  which  waihes  it  on  all  (ides  except  the  north. 
This  city  would  have  been  in  a  much  more  fiourilhujg 
condition  if  it  had  been  built  by  the  fea-fidc;  how- 
ever, the  inhabitants  have  endeavoured  to  fupply  this 
defect  in  fome  me  afore,  by  cutting  a  canal  from  the 
city  down  into  the  bay.  The  principal  manufactures 
of  the  town  are  malt  and  needles.  The  market  of  Chi- 
chefter is  noted  for  filh,  wheat,  barley,  malt,  and  oats; 
the  fined  lohfters  in  England  are  bred  in  the  Larant ; 
and  it  isobfcrvablc,  that  this  river,  unlike  moft  others, 
is  very  low  in  winter,  but  iu  fiunmer  often  overflows 
its  banks.  Chichefter  is  a  city  and  county  of  itfelf » 
it  h  governed  by  a  mayor,  recorder,  aldermen,  common- 
council  without  limitation,  and  four  juflices  of  the 
peace  chofen  out  of  the  aldermen  ;  and  it  fends  two 
members  to  parliament.  It  is  a  bilhop's  fee.  The 
cathedral  church  was  anciently  dedicated  to  St  Peter. 
It  was  new  built  by  Radulph,  the  twenty-fifth  hi- 
fliop ;  but  being  deft'royed  by  fire,  it  was  again  built 
by  Sefrridus  II.  the  twenty-ninth  biihop.  This  fee 
hath  yielded  to  the  church  two  faints,  and  to  the  na- 
tion three  lord  chancellors,  two  almoners,  and  one 
chancellor  to  the  univerliry  of  Oxford.  Anciently 
the  biihops  of  Chichefter  were  confelforsto  the  queens 
of  England.  This  diocefc  contains  the  whole  of  the 
county  of  Snffex  (excepting  11  pari  Dies,  peculiars  of 
the  archbiihop  of  Canterbury),  wherein  are  ajopa- 
riflus,  whereof  112  are  impropriated.  It  hath  two 
archdeacons,  viz.  of  Chichefter  and  Lewes  5  is  valued 
in  the  king's  books  at  L.677  21:3,  and  Is  computed 
to  be  worth  annually  L.2600.  The  tenths  of  the 
whole  clergy  is  L.287  :  2  :  o|.  To  the  cathedral  be- 
long a  biihop,  a  dean,  two  archdeacons,  a  treafurer,  a 
chancellor,  thi  rty  -  two  prebendaries,  a  chanter,  twelve 
Vicars-coral,  and  other  officers.  W.  Long.  50.  N. 
Lat.  $0.  yo. 

CHICK,  or  Chicken,  hi  zoology,  denotes  the 
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young  of  the  gallinaceous  order  of  birds,  efpeciaUy  the 
common  hen.    See  Phasianus. 

CHic*.*W*t4>  in  botany.   See  Alsine. 

CfUCKMN-l ax,  Sec  ( ladexftibjoined SoJMeDICIHE. 

CHICKLING-pea j  in  botany,  jl  name  given  to  die 
Lathvevs. 

CHICUITOS,  a  province  of  South  America,  in  the 
government  of  Sauto-Cruz  de  la  Sierra.  The  chief 
riches  conlift  of  honey  and  wax ;  and  the  original  in- 
habitants are  very  voluptuous,  yet  very  warlike.  They 
maintained  bloody  wars  with  (he  Spaniards  till  1690; 
fince  which,  foineof  them  have  become  Chrii'tians.  It 
is  bounded  by  la  Plata  on  the  N.  £.  and  by  Chili  on 
the  W. 

CH1DLEY,  or  Chimiey,  a  market-town  of  De- 
von wire,  lituated  in  W.  Long.  4.  o.  N.  Lat.  51.  o. 

CHIEF,  a  term  fignifying  the  head  or  principal  part 
of  a  thing  or  perfon.  Thus  we  fay,  the  chief  of  a 
party,  the  chief  of  a  family,  e>c.  The  word  is  formed 
of  the  French  chef, "  head;"  of  the  Greek  il^^xm,  ca- 
put, "  bead  ;"  though  Menage  derives  it  from  the  Ita- 
lian capo,  formed  ot  the  Latin  caput. 

Chief,  in  heraldry,  is  that  which  takes  up  all  the 
upper  part  of  the  efcutcheon  from  fide  to  fide,  and  re-       CHILD,  a  ter 
prefents  a  man's  head.   In  chief,  imports  fomething  and  Children. 
borne  in  the  chief  part  or  top  of  the  efcutcheon. 

CHIEFTAIN,  denotes  the  captain  or  chief  of  any 
clafe,  family,  or  body  of  men.  Thus  the  chieftains  or 
chiefs  of  the  Highland  clans,  were  the  principal  noble- 
men or  gentlemen  of  their  refyectivt  clans.  SccClans. 

CHIhLEFA,  a  Arong  town  of  Turkey  in  Europe, 
in  the  Mores.  It  was  taken  by  the  Venetian* in  1685  ; 
but  after  that  the  Turks  retook  it,  with  all  the  Mo- 
re*.  E.  Long.  22.  21.  N.  Lat.  a6.  50. 

CHIGI  (Fabio),  or  Pope  Alexander  VTI.  was 
born  at  Sienna  in  1599.  His  family  finding  him  a 
hopeful  youth,  lent  him  early  to  Rome,  where  he  fcon 
engaged  in  a  iriendQtip  with  the  marquis  Pallavicini, 
who  recommended  him  fo  effectually  to  Pope  Urban 
VIII.  that  he  procured  him  the  poll  of  Inqoilitor  at 
Malta.  He  was  fent  vice-legate  to  Ferrara,  and  af- 
terward nuncio  into  Germany :  there  he  had  an  op- 
portunity of  difplaying  his  intriguing  genius »  for  he 
was  mediator  at  Munfler,  in  the  long  conference  held 
to  conclude  a  peace  with  Spain.  Cardinal  Mazarin 
had  fome  refentment  againA  Cbigi,  who  was  foon  af- 
ter made  a  cardinal  and  fecretary  of  (late  by  Inno- 
cent X.  but  his  refentment  was  ucrificcd  to  political 
views.  In  165  J,  when  a  pope  was  to  he  cbofeu,  Car- 
dinal Sacchetti,  Mazarin's  great  friend,  finding  it  was 
impofltble  for  him  to  he  raifedinto  St  Peter's  chair 
became  of  the  powerful  oppofiticm  made  by  the  Spa- 
nifli  faction,  deiired  Cardinal  Mazarin  to  confent  to 
Chili's  exaltation.  His  reqiieft  was  grained,  and  he 
was  "elected  p-'pe  by  the  votes  of  all  the  64  cardinals 
who  were  in  the  conclave:  an  unanimity  of  which 
there  are  but  few  inilances  in  the  election  of  popes. 
He  mowed  uncommon  humility  at  his  election,  and  at 
firft  forbade  all  his  relations  to  come  to  Rome  with- 
ont  his  leave ;  but  be  foon  became  more  favourable  10 
his  nephews,  and  loaded  them  with  favours.  It  is  af- 
fcrtcd  that  he  had  once  a  mind  to  torn  Protcftant. 
The  news-papers  in  Hulhnd  beflowed  great  enco- 
miums upon  him;  and  acquainted  the  world,  that  he 
did  not  approve  of  the  cruel  pcrlccutions  of  the  WaU 
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denfes  in  Piedmont.  There  is  a  volume  of  his  poems  Cliilblaio 
extant.   He  loved  the  Bt/les-Ldtres,  and  the  conver-  I 

of  learned  men.   He  was  extremely  fond  of  Children.^ 
buildings :  ihc  grand  plan  of  the  college  Delia 
za,  which  he  rimfhed,  and  adorned  with  a  fine 
_ ,  remains  a  proof  of  his  talle  in  architecture. 
He  died  ia  1667. 

CHILBLAIN,  (pernio),  in  medicine,  a  tumour 
affecting  the  feet  and  hands  ;  accompanied  with  an  in- 
flammation, pains,  and  fometimcs  an  nicer  or  folncion 
of  continuity  :  in  which  cafe  it  takes  the  denomina- 
tion of  chaps  on  the  hands,  and  of  kibes  on  the  heels. 
Chilblain  is  compounded  of  chill  and  blain  ;  a.  d.  a  Main 
or  fore  contracted  by  cold.  Pcrnh  is  the  Latin  name 
adopted  by  phyficians  ;  and  is  derived  by  Voffius  from 
perm  **  a  gammon  of  bacon,"  on  account  of  fome  re- 
fcmblance.  Chap  alludes  to  gape,  both  in  found  and 
appearance.  Kit  \es,  in  welcn  xibvis,  may  be  derived 
from  the  German  kerhenr  "  to  cut;"  the  Ikin,  when 
broke,  appearing  like  a  cut. 

Chilblains  are  occafioned  by  exceftive  cold  flopping 
the  motion  of  the  blood  in  the  capillary  arteries.  Set 
the  article  Pernio. 

CHILD,  a  term  of  relation  to  parent.  See  Parent 


Bartholine,  Pare,  Licetus,  and  many  other  writers, 
give  an  account  of  a  petrified  child,  which  has  fecmcd 
wholly  incredible  to  fome  people.  The  child,  how- 
ever, which  they  defcribc,is  Hill  in  being  ;  and  is  kept 
as  a  great  rarity  in  the  king  of  Denmark's  mufeum 
at  Copenhagen.  The  woman  who  was  big  with  this, 
lived  at  Sens  in  Champaign  in  the  year  1582  ;  it  was 
cot  out  of  her  belly,  and  was  univcrfalJy  fuppofed  to 
have  lain  there  about  20  years.  That  it  is  a  real  hu- 
man foetus,  and  not  artificial,  is  evident  to  the  eyes  of 
any  obferver ;  and  the  upper  part  of  it,  when  exami- 
ned, is  found  to  be  of  a  iubflattce  refcmbling  the  gyp- 
fnm,  or  itonc  whereof  they  make  the  plaftcr  of  Pa- 
ris :  the  lower  part  is  much  harder  t  the  thighs  and 
buttocks  being  a  perfect  flone  of  a  reddilh  colour,  and 
as  hard  as  common  cjiiary-ftone :  the  grain  and  fur- 
face  of  this  part  appears  exactly  like  that  of  the  cal- 
culi, or  ft  ones  taken  out  of  human  bladders:  and  the 
whole  fubftsnce  examined  ever  fo  nearly,  and  felt 
ever  fo  carefully,  appears  to  be  abfolutc  {lone.  It 
was  carried  from  Sens  to  Parts,  and  there  porchafed 
by  a  goldfmith  of  Venice ;  and  Frederic  III.  Xing  of 
Denmark,  purchafed  it  of  this  man  at  Venice  for  a  very 
large  font,  and  added  it  to  his  collection  of  rarities. 

Ctuui-Wk,  a  power  to  take  a  fine  of  a  bond-wo- 
man unlawfully  gotten  with  child,  that  is,  without  con- 
fent of  her  lord.  Every  reputed  father  of  a  bafe  child 
got  within  the  manor  of  Writtcl  in  Eflex,  in  Eng- 
land, pays  to  the  lord  a  fine  of  3s.  4d. ;  where,  it  feems, 
child- wit  extends  to  free  as  well  as  bond-women. 

CHILDERMAS-day,  or  Innocent's  Day,  an  an- 
niverfary  held  by  the  church  of  England  on  the  28th 
of  December,  in  commemoration  of  the  children  of 
Bcthlrhcm  malfacred  by  order  of  Herod. 
CHILDREN,  (he  plural  of  Chii.p. 
Mr  Derham  computes,  that  marriages,  one  with 
another,  prodnee  four  children,  not  only  in  England, 
but  in  other  parts  alio. 

In 
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ChHdren.     In  the  genealogical  hiflory  of  Tufeany,  wrote  by 

v — v  '  Gamarini,  mention  is  made  of  a  nobleman  of  Sienna, 

named  Pichi,  who  of  three  wives  had  \$o  children  ; 
and  that,  being  lent  ambatfador  to  the  pope  and  the 
emperor,  he  had  48  of  his  Ion*  in  his  retinue.  In  t 
monument  in  the  chorch  yard  of  St  Innocent,  at  Pa- 
ris, erected  to  a  woman  who  died  at  88  yean  of  age, 
it  is  recorded,  that  flic  might  have  Teen  288  children 
directly  iffucd  from  her.  This  exceeds  what  Hakewcll 
relates  of  Mrs  Honeywood,  a  gentlewoman  of  Kent, 
In  England  born  in  the  year  H27,  and  married  at  16  to 
her  only  hufband  R.  Honeywood,  of  Charing,  Efq ; 
and  died  in  her  03d  year.  She  had  16  children  of  her 
own  body  ;  of  which  three  died  young,  and  a  fourth 
had  no  iiliie  x  yet  her grandchildren,  in  the  fecond  ge- 
neration, amounted  to  114$  in  the  third,  to  228; 
though  in  the  fourth,  they  fell  to  0.  The  whole  num- 
ber lbe  might  havefeen  in  her  life-time,  being  367. 
16  +  114+228+9=367.  So  that  Die  could  fay  the 
fame  as  the  diflich  does  of  one  of  the  Dalburg's  fa- 
mily  at  Balil  : 

12  3  4 

Mater  ait  natx  die  >tat<r  filia  natavi, 

5  6 

Uf  'iioneat,  natx,  platigere,  fihotam. 

Management  tf  Childrxn  See  Infant. 

Ovulating  a$  Childmm,  is  a  misfortune  that  fre- 
quently happens;  to  prevent  which,  the  Florentines 
have  contrived  an  iuilruinent  called  orcucdo.  See  As- 
coccto. 

CuiLPfttN  are,  inlaw,  a  man's  itfiie  begotten  on 
his  wife.    As  to  illegitimate  children,  fee  Bastard. 

For  the  legal  duties  of  parents  »  their  children, 
fee  the  articles  Parent  and  Bastard. 

As  to  the  duties  of  children  to  their  parents,  they 
arife  from  a  principle  of  natural  juflice  and  retribu- 
tion. For  to  thofe  who  gave  us  exigence,  we  nam- 
rally  owe  fobjeetion  and  obedience  daring  our  mino- 
rity, and  honour  and  reverence  ever  after ;  they  who 
protected  the  weaknefs  of  oar  infancy,  are  infilled  to 
our  protection,  in  the  infirmity  of  their  age  j  they 
who  by  fuftenance  and  education  have  enabled  their 
offspring  to  profper,  ought,  in  return,  to  be  Supported 
by  that  offspring,  in  cafe  they  ft  and  in  need  of  aflill- 
ancc  Upon  this  principle  proceed  all  the  duties  of 
children  to  their  parents,  which  arc  enjoined  bypofi- 
tive  laws.  And  the  Athenian  laws  carried  this  prin- 
ciple into  practice  with  a  {crapulous  kind  of  nicety  : 
obliging  all  children  10  provide  for  their  father  when 
fallen  into  poverty ;  with  an  exception  to  fpurious 
children,  to  thofe  whofc  chaStity  had  been  prostituted 
with  confent  of  their  father,  and  to  thofe  whom  he 
had  not  put  in  any  way  of  gaining  a  livelihood.  The 
legislature,  fays  baron  Montcfquieu,  confidered,  that, 
in  the  firlt  cafe,  the  father,  being  uncertain,  had  ren- 
dered the  natural  obligation  precarious;  that,  in  the 
second  cafe,  he  had  fullied  the  life  he  had  given,  and 
done  his  children  the  greatest  of  injuries,  in  depri- 
ving diem  of  their  reputation ;  and  that,  in  the  third 
cafe,  he  had  rendered  their  life  (fo  far  as  in  him  lay) 
an  infopportable  burden,  by  furniihing  them  with  no 
means  of  fubfiftenee. 

Our  laws  agree  with  thofe  of  Athens,  with  regard 
to  the  firSt  only  of  thefe  particulars,  the  cafcof  fpu- 
rious  tine.  In  the  other  cafes,  the  law  does  not  hold 
Vot.  IV* 
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the  tie  of  nature  to  be  diflblved  by  any  mifl:ebaviotrr  fbili. 
of  the  parent  5  and  therefore  a  child  is  equally  jniri-  ,~*^< — 
liable  in  defending  the  perfon,  or  maintaining  the- 
the  caulie  or  fuit,  ot  a  bad  parent  as  of  a  good  one ;  and  is 
equally  compellable,  if  of  Sufficient  ability,  to  maintain 
and  provide  for  a  wicked  and  unnatural  progenitor, 
as  for  one  who  lias  iliowa  the  greateft  u-ndernefc  and 
paternal  piety.  See  further  the  article  FiuaL  Affttlion, 
CH1LJ,  d  province  of  South  America,  bounded  by 
Peru  on  the  north,  by  the  province  of  La  Plata  on 
the  call,  by  Patagonia  on  the  fouth,  and  by  the  Pacific 
.ocean  on  the  weft,  lying  between  7$  and  85  degrees 
of  weft  longitude,  and  between  25  and  45  degrees  of 
ibuth  latitude}  though  fome  comprehend  in  this  pro- 
vince Patagonia  and  Terra  del  Fucgo. 

The  firlt.  attempt  of  the  Spaniards  upon  this  coun- 
try was  made  byAlmagro  in  the  year  1535,  after  he 
and  Pizaro  hzd  completed  the  conqucStof  Peru.  He 
fct  out  on  his  expedition  to  Chili  with  a  confiderable 
body  of  Spaniards  and  auxiliary  Indians.  For  300 
leagues  he  was  well  accommodated  with  every  r.e- 
ceilary  by  the  Indians,  who  had  been  Subjects  of  the 
emperors  of  Peru :  but  reaching  the  barren  country 
of  Charcas,  his  troops  became  discontented  through 
the  hardlhips  they  frittered  ;  which  determined  AJmi- 
gro  to  climb  the  mountains  called  Cordilleras,  in  order 
to  get  the  fooncr  into  Chili ;  being  ignorant  of  the  in- 
viLiblc  iv.tr.ii  of  r<>t'J:,  a;:itih:tJ  in  the  pj>:\  in^c  :yl 
Charcas  where  he  then  was.  At  that  time  the  Cor- 
dilleras were  covered  with  fnow,  the  depth  of  which 
obliged  him  to  dig  his  way  through  it.  The  cold 
made  fuch  an  impieSJion  on  his  naked  Indians,  that  ic 
is  computed  no  lcfs  than  io,oco  of  them  pcriihed  on 
thefc  dreadful  mountains,  150  of  the  Spaniards  (baring 
the  fame  fate  ;  while  many  of  the  Survivors  loft  their 
fingers  and  toes  through  the  excefs  of  cold.  At  laft, 
after  encountering  incredible  difficulties,  Almagro 
reached  a  fine,  temperate,  and  fertile  plain  on  the  op- 
poflte  fide  of  the  Cordilleras,  where  fie  was  received 
with  the  greateft  kindnefs  by  the  natives.  Thefe  poor 
favages,  taking  the  Spaniards  for  deputies  of  their  god 
Virachoca,  immediately  collected  for  them  an  offering 
of  gold  and  filver  worth  200,000  ducats :  and  foou 
after  brought  a  prefent  to  Almagro  worth  300,000 
more.  Thefe  onerixgs  only  determined  him  to  con- 
quer the  whole  country  as  foon  as  poifible.  The  In- 
dians  among  whom  lie  now  was,  had  acknowledged 
the  authority  of  the  Peruvian  incas,  or  emperors,  and 
confequently  gave  Almagro  no  trouble.  He  therefore 
marched  immediately  again  ft  thofe  who  had  never 
been  conquered  by  the  Peruvians,  and  inhabited  the 
Southern  parts  of  Chili.    Thofe  favages  fought  with 


great  rcfolution,  and  difputed  every  inch  of  ground  : 
but  in  five  months  time  the  Spaniards  had  made  fuch 
progrefs,  that  they  mult  infallibly  have  reduced  the 
whole  province  in  a  very  little  time,  had  not  Almagro 
returned  to  Peru,  in  consequence  of  a  commission  fene 
him  from  Spain. 

In  1  £40,  Pizaro  having  overcome  and  put  Alma- 
gro to  death,  sent  into  Chili,  Baldivia,  or  Valdivia, 
who  had  learned  the  rudiments  of  war  in  Italy,  and 
was  reckoned  one  of  the  bed  officers  in  the  Span! Ill 
fervice.  As  he  penetrated  fouihwards,  however,  he 
met  with  much  opposition  1  the  confederated  ca-ziqucs 
frcqneutly  gave  him  battle,  and  difplayed  great  cou- 
4  N  rage 
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but  could  not  prevent  him  from   ccs  into  bodies  of  1000  each. 


rajc  and  rcfolanion 

*  penetrating  to  the  valley  of  Maiiocho,  which  he  found 
incredibly  fertile  and  populous.  Here  he  founded  the 
city  of  St  J  ago;  and  finding  gold  mines  in  the  neigh* 
bonrhood,  forced  the  Indians  to  work  in  them ;  at  The 
fame  time:  building  a  caitlc  for  the  fafety  and  protec- 
tion of  his  new  colony.  The  natives,  e.\a(perated  at 
this  flavery,  immediately  took  up  arms  ;  attacked  the 
fort;  and,  though  defeated  and  repulfed,  fet  fire  to 
the  outworks,  which  contained  all  the  provilions  of  the 
Spaniards.  Nor  were  they  diicouraged  by  this  and 
many  other  defeats,  but  Itill  continued  to  cany  on  the 
war  with  vigour.  At  lad,  Valdivia,  having  overcome 
them  in  many  battles,  forced  the  inhabitants  of  the 
vale  to  fubmic  ;  upon  which  he  immediately  fct  them 
to  work  in  the  mines  of  Quilotta.  This  indignity  of- 
fered to  their  countrymen  redoubled  the  fory  of  thole 
who  remained  at  liberty.  Their  utmoft  efforts,  how- 
ever, were  as  yet  unable  to  ftop  Valdivia's  progrcfs. 
Having  croflcd  the  large  rivers  Maullc  and  Ilaa,  he 
traverfed  a  vaft  tract  of  country,  and  founded  the  city 
of  La  Conception  on  the  South-fca-coaft.  He  creeled 
fbrtreffes  in  feveral  parts  of  the  country,  in  order  to 
keep  the  natives  in  awe ;  and  built  the  city  called  /«• 
ferial^  about  40  leagues  to  the  fouthward  of  Concep- 
tion.  The  Spanilh  writers  fay  that  the  neighbouring 
valley  contained  80,000  inhabitants  of  a  peaceable  dif- 
pofuion ;  and  who  were  even  lb  tame  as  to  fuller  Val- 
divia to  parcel  out  their  lands  among  his  followers, 
while  they  themfelves  remained  in  a  ftate  of  inactivity. 
About  16  leagues  to  the  eaftwardof  Imperial,  the  Spa- 
nilh general  laid  the  foundations  of  the  city  ViUa  Rica, 
fo  called  on  account  of  the  rich  gold  mines  he  found 
there.  But  bis  ambition  and  avarice  had  now  involved 
him  in  difficulties  from  which  he  could  never  be  extri- 
cated: He  had  extended  his  concmcfts  beyond  what 
his  ftrength  was  capable  of  maintaining.  The  Chile- 
Hans  were  ftill  as  delirous  as  ever  of  recovering  their 
liberties.  The  horfes,  tire-arms,  and  arm  oar  of  the 
Spaniards,  indeed,  appeared  dreadful  to  them  ;  but 
thou ghts  of  endlefs  flavery  were  Hill  more  fo.  In  the 
courfe  of  the  war  they  had  difcovered  that  the  Spa- 
niards were  vulnerable  and  mortal  men  like  themfelves ; 
they  hoped,  therefore,  by  dint  of  their  fuperiority  in 
numbers,  to  be  able  to  expel  the  tyrannical  ufurpers. 
Had  all  the  nations  joined  in  this  resolution,  the  Spa- 
niards had  certainly  been  exterminated  j  but  fome  of 
them  were  of  a  pacific  and  fearful  difpufuion,  while 
others  con  fide  red  fe'rvicude  as  the  grcatcft  of  all  pof- 
ttble  calamities.  Of  this  lad  opinion  were  the  Arac- 
ceans>  the  moll  intrepid  people  in  Chili,  and  who  had 
given  Valdivia  the  great ell  trouble.  They  all  rofe  to  a 
man,  and  chofe  Capaulican,  a  renowned  hero  among 

•  them,  .for  their  leader.  Valdivia,  however,  received 
notice  of  their  revolt  fooner  than  they  intended  he 
should,  and  returned  with  all  expedition  to  the  vale  of 
Araccea  j  kit  before  he  arrived,  14,000  of  the  Chi- 
letians  were  there  aiTeuibled  under  the  conduct  of  Ca- 
paulican. He  attacked  them  with  his  cavalry,  and 
forced  them  to  retreat  into  the  woods  t  but  could  not 
obtain  a  complete  victory,  as  they  kept  continually 
fallying  out  and  haraffing  his  men.  At  lait  Cspauli- 
ean,  having  obferved  that  fighting  with  fnch  a  num- 
ber of  undiieiplined  troops  only  ferved  to -contribute  to 
the  defeat  and  confuAon  of  the  whole,  divided  his  fbx- 


Thcfc  he  directed  to 
attack  the  enemy  by  turns ;  and,  though  he  did  not 
expect  that  a  finglc  thou&nd  would  put  them  to  ilight, 
he  directed  them  to  make  as  long  a  ftand  as  ihcy  could  ; 
when  they  were  to  be  relieved  and  fupportcd  by  ano- 
ther body;-  and  thus  the  Spaniards  would  be  at  laft 
wearied  out  and  overcome.  The  event  folly  anfwered 
his  expectations.  The  Chilefians  maintained  a  fight 
for  feven  or  eight  hours,  until  the  Spaniards,  grow- 
ing faint  for  want  of  refrefltmcnt,  retired  precipitately. 
Valdivia  ordered  them  to  pofftfs  a  pafs  at  lbmc  diftancc 
from  the  field,  to  Hop  the  purfuit  j  but  thiadcfign  be- 
ing difcovered  to  the  Chilefians  by  the  treachery  of 
his  page,  who  was  a  native  of  that  country,  the  Spa- 
niards were  fin-rounded  on  all  fides,  aud  cut  in  pieces 
by  the  Indians.  The  general  was  taken  and  put  to 
death :  fome  fay  with  the  tortures  nfually  inflicted  by 
thofe  lavages  011  their  pitfoners;  Others,  that  he  had 
melted  gold  poured  down  his  throat;  but  all  agree, 
that  the  Indians  made  Alices  and  other  inflrumeius  of 
his  bones,  and  preferved  his  ikull  as  a  monument  of 
their  victory,  which  they  celebrated  by  an  annual  fcf- 
tival.  After  this  victory  the  Chilefians  had  another 
engagement  with  their  enemies;  in  which  alfo  they 
proved  victorious,  defeating  the  Spaniards  with  the 
lolsof  near  3000  men;  and  upon  tins  they  benr  their 
whole  force  againft  the  colonies.  The  city  of  Con. 
ception,  being  abandoned  by  the  Spaniards,  was  taken 
and  defiroyed:  but  the  Indians  were  forced  to  raife 
the  liege  of  Imperial  5  and  their  progrcfs  was  at  laft 
Itopped  by  Garcia  dc  Mendo/.a,  who  defeated  Capau- 
lican, took  him  prilbner,  and  put  him  to  death.  No 
defeats,  however,  could  difpirit  the  Chilefians.  They 
continued  the  war  for  50  years  »  and  to  this  day  they 
remain  miconqucred,  and  give  the  Spaniards  more 
trouble  than  auy  other  American  nation.  Their  moft 
irreconcih.iblc  enemies  arc  the  inhabitants  or  Araccea 
and  Tucapcl,  thofe  to  the  fouth  of  the  river  Bobio, 

or  whofe  country  extends  towards  the  Cordilleras  

The  manners  of  thefe  people  greatly  refemblc  thofe  of 
North  America,  which  we  have  already  defcriued  un- 
der the  article  America  ;  but  feem  to  have  a  more 
warlike  difpoAtion.  It  is  a  conAant  role  with  the  Chi. 
Icfians  never  to  fuc  for  peace.  The  Spaniards  are  ob- 
liged not  only  to  make  the  h'rft  overtures,  but  to  pur- 
chafe  it  by  prcfents.  They  have  at  laft  been  obliged 
to  abandon  all  thoughts  of  extending  their  conqnel'ts, 
and  reduced  to  cover  their  frontiers  by  erecting  forts 
at  proper  diftanccs. 

The  Spanilh  colonies  in  Chili  are  difperfed  on  the 
borders  of  the  South-fca.  They  arc  psrtcd  from  Pern 
bv  a  deftrt  So  leagues  in  breadth  i  and  bounded  by 
the  ifland  of  Chiloe,  at  the  extremity  next  the  Araits 
of  Magellan.  There  are  no  fettlcments  on  the  coafts 
except  that  of  Baldivia,  Conception  ifland,  Valparaifo, 
and  Coqoimbo  or  La  Serena,  which  are  all  fea-pom. 
In  the  inland  country  is  St  Jago,  the  capital  of  the  co- 
lony. There  is  no  culture  nor  habitation  at  any  di- 
Aance  from  thefe  towns.  The  buildings  in  the  whole 
province  are  low,  made  of  unburnt  brick,  and  moflly 
thatched.  This  practice  is  obferved  on  account  of 
the  frequent  earthquakes  ;  and  is  properly  adapted  to 
the  nature  of  the  climate,,  as  well  as  the  indolence  of 
the  inhabitants. 
The  climate  of  Chili  is  one  of  the  moA  wholefomc 
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Chili  in  the  whole  world.  The  vicinity  of  the  Cordilleras 
H  gives  it  fuch  a  delightful  temperature  as  could  not 
<:hiiUy>n.  otherwife  be  expefted  in  chat  latitude.  Though  gold 
mines  arc  found  in  it,  their  richnefs  has  been  too  much 
extolled;  their  produce  never  exceeds  L.  318,750. 
The  foil  is  prou:giourty  fertile.  All  the  European 
fruits  have  improved  in  due  happy  climate.  The 
wine  would  be  excellent  if  nature  were  properly  af- 
fi^lcd  by  art :  and  the  corn-harveft  is  reckoned  a  bad 
one  when  it  does  not  yield  a  hundred  fold.  With  ail 
thefc  advantages,  Chili  has  no  direct  intercourfe  with 
the  mother-country.  Their  trade  is  confined  to  Peru, 
Paraguay,  and  the  fa vages  on  their  frontiers.  With 
thefe  laft  they  exchange  their  lefs  valuable  commodi- 
ties, for  oxen,  horfes,  and  theirown  children,  whom 
they  are  ready  10  part  with  for  the  moil  trilling  things. 
This  province  fupplics  Peru  with  great  plenty  of  hides, 
.dried  trait,  copper,  falc-meat,  horfes,  hemp,  lard, 
wheat,  and  gold.  In  exchange,  it  receives  tobacco, 
fugar,  cocoa,  rarthen-ware,  woollen  cloth,  linen,  hats, 
made  at  Quito,  and  every  article  of  luxury  brought 
from  Europe.  The  flups  fent  from  Callao  on  this 
Traffic  were  formerly  bound  to  Conception  Bay,  bet 
now  come  to  Valparaifo.  The  commerce  between  this 
province  and  Paraguay  is  carried  on  by  land,  though 
it  t3  a  journey  of  300  leagues,  40  of  which  lie  through 
the  fnows  and  precipices  of  Cordilleras  ;  but  if  it  was 
carried  on  by  lea,  they  muft  either  pafs  the  flraits 
of  Magellan  or  double  Cape  Horn,  which  the  Spa- 
niards always  avoid  as  much  as  polOble.  To  Para- 
guay are  lent  fome  woollen  fluff*  called  foucbot, 
which  are  ufed  for  cloaks;  alfo  wines,  brandy,  oil, 
and  chiefly  gold.  In  return  they  receive  wax,  a 
kind  of  tallOW  fit  to  make  foap,  European  goods,  and 
negroes. 

Chili  is  governed  by  a  chief,  who  is  abfolitte  in  all 
civil,  political,  and  military  affairs,  and  is  alfo  inde- 
pendent of  the  viceory.  The  latter  has  no  authority 
except  when  a  governor  dies  ;  in  which  cafe  he  may 
appoint  one  in  his  room  for  a  time,  till  the  mother- 
country  names  a  fuccefibr.  If,  on  fome  occafions,  the 
viceroy  has  interfered  in  the  government  of  Chili,  it 
was  when  he  has  been  either  authorifed  by  a  particu- 
lar tntft  rcpofed  in  him  by  the  court,  or  by  the  defe- 
rence paid  to  the  eminence  of  his  office ;  or  when  he 
has  been  actuated  by  his  own  ambition  to  extend  I  lis 
authority.  In  the  whale  province  of  Chili  there  are 
not  30,000  white  men,  and  not  more  than  60,000  ne- 
groes, or  Indians,  able  to  bear  arms.  The  military 
cflabliihmeni  amounted  formerly  to  2000  men;  but 
the  maintaining  of  them  being  found  too  expenlivc, 
they  were  reduced  to  500  at  the  beginning  of  this 
century. 

CHILIAD,  an  aflemblagc  of  feveral  things  ranged 
by  thoufands.  The  word  is  formed  of  the  Greek 
X'*'*N  wiile,  a  thoufand. 

CHILI  AGON,  in  geometry,  a  regular  plain  figure 
of  jooo  fiJes  and  angles.  Though  the  imagination 
cannot  form  the  idea  of  fuch  a  figure,  yet  we  may 
have  a  very  clear  notion  of  it  in  the  mind,  and  can 
eafily  demonltratc  that  the  fum  of  all  its  angles  is  e- 
qual  to  I996  right  ones:  for  the  internal  angles  of 
'  every  plane  figure  arc  equal  to  twice  as  many  right 
ones  as  the  figure  hath  liJes,  except  thofe  four  which 
are  about  the  centre  of  the  figure,  from  whence  it 
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may  be  refolved  into  as  many  triangles  as  it  has  fides.  CJuliarcJu 
The  author  of  t'Art  it  Fenjcr,  p.  44.  has  brought  this  I 
inftance  to  (how  the  diAinclion  between  imagination  .  Chll°- 
and  conceiving.  v  ' 

CHIL1ARCHA,  or  Chiliarchus,  an  officer  in 
the  armies  of  the  ancients,  who  had  the  command  of 
a  thoufand  men. 

CHILIASTS,  in  church-hiftory.   See  Milieka- 

ASANS. 

CHILLINGWORTH  (William),  an  eminent  di- 
vine of  the  church  of  England,  was  born  at  Oxford 
in  1602,  and  bred  there.  He  made  early  great  pro- 
ficiency in  his  ftudies,  being  of  a  very  quick  genius. 
He  was  an  expert  mathematician,  as  well  as  an  able 
divine,  and  a  very  good  poet.  Study  and  conversa- 
tion at  the  nniverhty  turning  upon  the  controverfy 
between  the  church  of  England  and  that  of  Rome,  on 
account  of  the  king's  marriage  with  Henrietta  daugh- 
ter to  Henry  IV.  king  of  France,  Mr  Chillir.gwonh 
for  look  the  church  of  England,  and  embraced  the 
Romifti  religion.  Dr  Land,  then  bifliop  of  London, 
hearing  of  this,  and  being  greatly  concerned  at  it, 
wrote  Mr  Chillingworth  ;  who  exprefling  a  great  deal 

of  :MM-;i.  T      J   i;:,^tiiality,   I  luU        '. , :  r    i.  .1 :  i:  i:,- ^ 

correfpond  with  him.  This  fet  Mr  Chillingworth  on 
a  new  inquiry;  and  at  laft  determined  him  to  return 
to  his  former  religion,  in  1634  be  wrote  a  confuta- 
tion of  the  arguments  which  had  induced  him  to  go 
over  to  the  church  of  Rome.  He  (poke  freely  10  his 
friends  of  all  the  difficulties  that  occurred  10  him ; 
which  gave  oceafion  to  a  groandlefs  report,  that  he 
had  turned  Papift  a  fecond  time,  and  then  Proteilant 
again.  His  return  to  the  communion  of  the  church 
of  England  made  a  great  noife,  and  engaged  htm  in 
fcveral  difputcs  with  thofe  of  the  Rotniih  perfualion. 
But  in  163;  he  engaged  in  a  work  which  gave  him  a 
far  greater  opportunity  to  confute  the  principles  of  the 
church  of  Rome,  and  to  vindicate  the  Proteftant  re- 
ligion, under  the  title  of  "  The  Religion  of  Pro;e- 
Rants  a  fafe  way  to  Salvation."  Sir  Thomas  Coven- 
try, lord  keeper  of  the  great  feai,  offering  him  pre- 
ferment, Mr  Chillingworth  refufed  to  accept  it  on  ac- 
count of  his  fcmples  with  regard  to  the  foblcription  of 
the  39  articles.  However,  he  at  laft  furmoun ted  thefe 
fcmples  s  and  being  promoted  to  the  chanccllorlhip 
of  the  church  of  Sarom,  with  the  prebend  of  Brix- 
worth  in  Northamptonfhirc  annexed  to  it,  he  com- 
plied with  the  nfual  fubfeription.  Mr  Chillingworth 
was  zealoufly  attached  to  the  royal  party ;  and,  in 
Augnft  1643,  was  prefent  in  king  Charles  I.'j  army 
at  the  fiege  of  Gloucefter,  where  he  advifed  and  di- 
rected the  making  certain  engines  for  auaaliisg  the 
town.  Soon  after,  having  accompanied  the  Lord 
Ho  peon,  general  of  the  king's  forces  in  the  weft,  to 
Arundel  caftle  in  Snflex,  he  was  there  taken  prifoner 
by  the  parliamentary  forces  under  the  command  of  Sir 
William  Waller,  who  obliged  the  caftle  to  furrender. 
But  his  illncfs  increafing,  he  obtained  leave  to  be 
conveyed  to  Chichefter,  where  be  was  lodged  atthebi- 
lliop's  palace  ;  and,  after  a  llxort  ficknefs,  died  in  1644. 
He  hath  left  fevcral  excellent  works  behind  dim. 

CH1LMINAR.    See  Persei-oms. 

CHILO,  one  of  the  (even  fages  of  Greece,  and  of 
the  epbori  of  Sparta  the  place  of  his  birth,  fiouriflied 
about  556  years  before  thrift.  He  was  accoftomed 
4  N  a  w 
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Chilw  to  fay,  that  there  were  three  things  very  difficult  : 
I  "  To  keep  a  fecret ;  to  know  how  bell  to  employ 
Chimara  0(ir  time  .  allcj  t0  fuffer  injuries  without  murmur- 
ing." According  to  Pliny,  it  was  he  who  canfed 
the  ihort  fentence,  Know  t/n/i/f,  to  be  written  in  lei- 
ten  of  gold  in  the  temple  of  Delpbos.  It  is  laid  that 
he  died  wich  joy,  while  embracing  his  fon,  who  had 
bee;i  crowned  at  the  Olympic  games. 

CIIILOK,  an  illand  lying  near  the  coaft  of  Chili, 
in  South  America,  under  the  43d  degree  oi  fontb  la- 
titude. It  is  the  chief  of  an  archipelago  of  40  illands, 
«od  its  principal  town  is  Catlro.  It  runs  here  al moil 
all  the  year,  infomoch  that  nothing  but  Indian  corn, 
or  fbme  fuch  grain,  that  requires  but  little  heat  to  ri- 
pen it,  can  ever  come  to  perfection.  They  have  ex- 
cellent fhell-tifli,  very  good  wild-fowl,  hogs,  fheep,  and 
beeves  ;  a*  alfo  a  great  deal  of  honey  and  wax.  They 
carry  on  a  trade  with  Pern  and  Chili ;  whither  they 
fend  boards  of  cedar,  of  which  they  have  vaft  forefts. 

CHILTENHAM,atowninGlouceitcrmirc,England, 
fix  miles  from  Glouceftcr  ;  noted  for  its  purgative  chaly- 
beat  fpring,  which  has  rendered  it  of  late  years  a  place 
of  fafhionablc  rcfort.  This  water,  which  operates  with 
great  cafe,  U  deemed  excellent  infcoi  butic  complaints, 
and  has  been  ufcd  with  fuccefs  in  the  gravel. 

CHILTERN,  a  chain  of  chalky  hills  forming  the 
fouthcrn  pu  t  of  Buckiiighanilliire,  England,  the  north- 
ern part  of  the  county  being  diltiugnifhed  by  the  name  of 
thcVa/e.  The  air  on  thefe  heightiisextremely  health- 
ful :  The  foil,  though  floney,  produces  good  crops  of 
wheat  and  barley ;  and  in  many  places  it  is  covered 
with  thick  woods,  amo.ig  which  are  great  quantities 
of  bcM&.—Chiittrn  is  alfo  applied  to.  the  hilly  parts 
of  Berkshire,  and  it  is  believed  has  the  fame  meaning 
in  fome  other  counties.  Hence  the  Ho  k  d  r  e  r>  $  lying 
in  thofe  parts  arc  called,  the  Chiittni  Hundreds. 

Ch/ltkrv Hundreds  (Strwardi  of.jOf  the  Hundreds 
into  which  many  of  the  Kuglilh  counties  weredividc.l  by 
King  Alfred,  fo?  the  better  government,  the  jurifdictiott 
was  originally  veiled  in  peculiar  courts,  but  came  after- 
wards to  be  devolved  to  the  comity  courts;  and  fo  re- 
mains at  prcfent,  excepting  with  regard  to  fome,  as  the 
chiltirm,  which  have  been  by  privilegeannexedto  the 
crown.  Thefe  having  flill  theirowncourts,  a  Str-vard 
of  thofe  COOrtS  is  appointed  by  the  chancellor  of  the 
exchequer,  with  a  Mary  of  20s.  and  ill  fees,  &c.  be- 
longing to  the  office  :  And  this  is  deemed  at)  appoint- 
ment of  fucii  profit,  as  ;o  vacate  a  feat  in  parliament. 

CHIM/ERA,  a  port-iown  of  Turkey  in  Europe, 
fttaated  at  the  entrance  of  the  golph  of  Venice,  in  the 
province  ofEpirns,  about  aa  miles  t.orth  of  the  city 
Corfu,  near  which  are  the  mountains  of  Chimera, 
which  divide  Epirus  from  Theflaly.  E.  Long.  20.  40. 
N.  Lat.  40.  20. 

CuiuSRA,  in  fabulous  hiflory,  a  celebrated  mon- 
flcr,  fprung  from  Echidna  and  Typhon.  It  had  three 
heads';  thai  of  a  lion,  a  goat,  and  a  dragon }  and  con- 
tinually vomited  flames.  The  foreparts  of  its  body 
were  thofc  of  a  lion,  the  middle  was  that  of  a  goat, 
and  the  hinder  parts  were  thofe  of  a  dragon.  It  ge- 
nerally lived  in  Lycia,  about  the  reign  of  Jobatesj  ny 
whole  orders  Bellerophon,  mounted  011  the  hoifePe- 
gaius,  overcame  it.  This  fabulous  tradition  is  explain- 
ed by  the  recollection  that  there  was  a  burning  moun- 
tain in  Lycia,  whofc  top  was  the  rcfort  of  lions  on 
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Rcnlt :  account  of  its  defolate  Wilderncfs  ;  the  middle,  which  Chime*, 
was  fruitful,  was  covered  with  goats ;  and  at  the  hot-  *"""v — 
torn  the  marfliy  ground  abounded  with  ferpents.  Bcl- 
It-Ojili-ji  u  fan!  "to  Jiave  tvm.i.cRd  in.'  t  ir  nuci  a.  ' .t_- 
caufe  he  deftroyed  the  wild  beafts  on  that  mountain, 
and  rendered  it  habitable.  Plutarch  fays  that  it  was  the 
captain  of  feme  pirates  who  adorned  their  fhip  with 
the  images  of  a  lion,  a  goat,  and  a  dragon. 

By  a  chimera,  among  the  philofophcrs,  is  under- 
load a  mere  creature  of  the  imagination.,  complied 
of  fuch  contradictions  and  abf ndities  as  casinot  pof- 
fjbly  any  where  extft  but  in  thought. 

CHIMES  of  a  Cj-ock,  a  kindof  periodical  mnfic, 
produced  at  equal  intervals  of  time,  by  means  of  a 
particular  apparatus  added  to  a  clock. 

In  order  to  calculate  numbers  for  the  chimes,  and 
adapt  the  chime- barrel,  it  muft  be  obferved,  that  the 
barrel  muft  turn  round  in  the  fame  time  that  the  tunc 
it  is  to  play  requires  in  unging.  As  for  the  chime- 
barrel,  it  may  be  made  up  of  certain  bars  that  run 
athwart  it,  with  a  convenient  number  of  holes  punch- 
ed in  them  to  put  in  the  pins  that  are  to  draw  each 
hammer:  and  thefe  pins,  in  order,  to  play  the  time  of 
the  tune  rightly,  muft  ftand  upright,  or  hang  down 
from  the  bar,  fome  more,  fome  lefs.  To  place  the 
pins  rightly,  you  may  proceed  by  the  way  of  changes 
on  bells,  viz.  1,  3,  3,  4;  or  rather  make  nfc  of  the 
mufteal  notes.  Obferve  what  is  the  compafs  of  your 
tune,  and  divide  the  barrel  accordingly  from  end  toend. 

Thus,  in  the  examples  on  Plaic  CXXXVII.  each 
of  the  runes  is  eight  notes  in  compafs ,  and  accor- 
dingly the  barrel  is  divided  into  eight  pans.  Thcfc 
divilions  arc  ftruck  round  the  barrel ;  oppofitc  to 
which  arc  the  hammer-tails. 

We  fpeak  here  as  if  there  were  Only  one  hammer 
to  each  bell,  that  it  may  be  more  clearly  apprehend- 
ed; but  when  two  notes  of  the  fame  found  come  to- 
gether in  a  tune,  there  muft  be  two  hammers  to  the 
bell  to  ftrike  it :  fo  that  if  in  all  the  tunes  you  intend 
to  chime  of  eight  notes  compafs,  there  fluHdd  happen 
to  be  fuch  double  notes  on  every  bell,  iitftcad  of  eight 
you  muft  have  fixieeii  hammers}  and  accordingly  yon 
muft  divide  the  barrel,  and  ftrike  Ibttccnftrokes round 
it,  oppofitc  to  each  .hammer-tail:  then  you  are  to  di- 
vide it  round  about  into  as  many  divilions  as  there 
are  mnlical  bars,  femihrcves,  minims,  &c.  in  the  tune. 

Thus  the  hundrcdth-pfalm  tune  has  20  fcinibrcvcs, 
and  each  divifion  of  it  is  a  femibreve:  the  firft  note 
of  italfoisafemibreve :  and,  therefore,  onthe  chime- 
barrel  muft  be  a  whole  divifion,  from  five  to  five,  as 
your  may  nndcrftand  plainly,  if  you  conceive  the  fur* 
face  of  a  chime-barrel  to  be  reprcfenud  by  the  above 
figures,  as  if  the  cylindrical  fuperficies  of  the  barrel 
were  ftretched  out  at  'ength,  or  extended  on  a  plane  : 
and  then  fuch  a  table,  fo  divided,  if  it  were  to  be 
wrapped  round  the  barrel,  would  (how  the  places  where 
all  the  pins  are  to  ftand  in  the  barrel;  for  the  dots 
running  abnit  the  tabic  arc  the  places  of  the  pins  that 
play  the  tune. 

Indeed,  if  the  chimes  are  to  be  complete,  you  ou^ht 
to  have  a  tet  of  bells  to  the  gamut  notes  ;  fo  as  that 
each  bell  baviug  the  tme  found  of  fil,  la,  mi,  fa>  you 
may  play  any  tnue  with  its  flats  and  (harps :  nay,  you 
may  by  this  means  play  both  the  bafc  and  treble  with 
one  barrel :  and  by  letting  the  names  of  your  bells  at 
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Chimney,  the  head  of  any  tune,  that  tune  maycafily  be  cranf- 
ferred  to  the  chime -barrel;  without  any  Ikill  in  malic  ; 
bat  it  iiHiJtbt.  ujlcrvcti,  :lu:  rich  line  i:i  the  mutit-  is 
three  notes  diftant ;  that  is,  there  is  a  note  between 
each  line,  as  well  as  upon  it. 

CHIMNEY,  in  architecture,  a  particular  part  of  a 
houfc,  where  the  fire  is  made,  having  a  tube  or  funnel 
to  carry  off  the  fmoke.  The  word  chimntj  comes 
from  the  French  chtmiuee ;  and  that  from  the  Latin 
camsata, "  a  chamber  whereinu  a  chimney  :"crfttn«0f<«, 
again,  comes  from  cmmimui  %  and  that  front  the  Greek 
*«^jy©.,  "  a  chimney  ;"  of  moo,  ut  o  "  1  burn." 

Chimneys  arc  ufualiy  fuppofed  a  modern  invention  ; 
the  ancients  only  making  ufe  of  ftoves  :  but  Octavio 
Ferrari  endeavours  to  prove  chimneys  in  ufe  among 
the  ancients.  To  this  end,  he  cites  the  authority  of 
Virgil, 

Et  jamfumina  proctil  villarttm  cuhnhia  fuviaut  : 
and  that  of  Appian,  who  fays,  "  That  of  thofc  per- 
fons  profcribed  by  the  triumvirate,  fome  hid  them- 
felvcs  in  wells  and  common  fewers,  and  fome  on 
the  tops  of  hottlcs  and  chimneys for  fo  he  under- 
fiands  »<nr»<cAjc  wtttt^tK^funttiria fubttfto pojita.  Add, 
that  Ariftoplunes,  m  one  of  his  comedies,  introduces 
hit  old  man,  Polycleon,  lhutupin  a  chamber,  whence 
he  endeavours  to  make  his  efcape  by  the  chhmej. 
However,  the  few  inflames  remaining  among  the  an- 
cients, together  with  the  obfeurity  of  the  rules  of  Vi- 
truvius.  on  this  head,  make  us  rather  conclude  the  ufe 
of  ftoves,  whereof  the  ancients  had  entire  apartments, 
induced  them  to  neglect  this  part  of  building  which 
thecoldnefs  of  our  climates  obliges  us  to  have  a  prin- 
cipal regard  to. 

Method  of 'Building  Chimneys  that  ■will  mt  fmokc. 
Workmen  have  different  methods  of  drawing  up  the 
funnels  of  chimneys,  generally  according  to  their  own 
fancies  and  judgements,  and  fonietiines  according  to  the 
cuftoms  of  places.  They  arc  ieldom  directed  by  found 
and  rational  principles.  It  will  be  found  for  the  nioft 
part,  that  the  fmoking  of  chimneys  is  owing  to  their 
being  carried  vip  narrower  near  the  top  than  below,  or 
zig-zag,  all  in  angles  :  in  fome  cafes,  indeed,  it  is 
owing  to  accidental  caufes;  but,  for  the  molt  part, 
to  chofe  two  above-mentioned.  Where  they  are  car- 
ried up  in  pyramid  or  tapering  form,  efpecially  if 
the  houie  be  of  a  conliderable  height,  it  is  ten  to  one 
bat  they  fouietimcs  fmoke.  The  air  in  the  rooms, 
being  ratified,  is  forced  into  the  funnel  of  the  chim- 
ney, and  receives  from  the  fire  an  additional  force  to 
carry  up  the  fmoke.  Now,  it  is  evident,  that  the  fur- 
ther op  the  fmoke  flies,  the  lefs  is  the  force  that  drives 
it,  the  Oower  it  muft  move,  and  confequently  the 
more  room  in  proportion  it  fhouid  have  to  move  in: 
whereas  in  theufual  way  it  has  lefs,  by  the  tides  of 
the  chimney  being  gathered  clofcr  and  clofer  toge- 
ther. 

The  method  here  propofed  of  carrying  up  chim- 
neys will  be  objected  toby  fome  thus  :  The  wider  a 
chimueyis  at  the  top,  fay  they,  the  more  liberty  has 
the  wind  to  Mow  down.  Very  true ;  but  is  it  not  re- 
lifted  in  going  down,  both  by  the  form  of  the  chim- 
ney and  other  evident  caufes,  lb  that  it  muft  return 
again?  In  the  other  way,  when  the  wind  blows  down, 
toe  refinance  being  left,  the  wind  and  fmoke  are,  if 
we  may  ufe  the  cxprclfion,  imprifoned,  and  make  the 


fmokc  puff  out  below.  This  method  has  proved  ef- Chi 
factual  after  all  others  had  failed  :  and  chat  in  a  houfc 
placed  in  the  worlt  fuuation  poflible,  namely,  under  a  thma. 
high  mountain  to  the  fouthward,  from  which  ftrong  k 
blalts  blow  down  upon  it.  A  vent  was  carried  up 
without  angles,  as  perpendicular  as  poffibk  ;  and  was 
made  about  three  or  four  inches  wider  at  top  than  at 
the  bottom:  the  funnel  was  gathered  in  a  throat  di- 
rectly above  the  Are-place,  and  fb  widening  upwards. 
Since  that  time  the  houfc  has  not  only  ccafed  to  finoke, 
but  when  the  dnors  ftand  open,  the  draughc  is  fo 
ftrong  chat  it  will  carry  a  piece  of  paper  out  at  the 
chimney-head.  Sec  more  on  this  fubject  under  the 
article  Smoke. 

CititiKQ  -Mone],  otberwife  called  Htarth  moatj,  a 
duty  in  England  on  houfes.  By  flat.  14.  Char.  II. 
cap.  2.  every  fire-hearth,  and  Aove  uf  every  dwelling 
or  other  houl'e,  within  England  and  Wales  (except 
fuch  as  pay  not  to  church  and  poor),  was  chargeable 
With  3  s.  J>er  annum,  payable  at  Michaelmas  and  Lady- 
day  to  the  king  and  his  heirs  and  fucceflbrs  &c.  -, 
which  payment  was  commonly  called  ckhmi-.y-iuihc,. 
This  lax,  being  much  complained  of  as  burdeulome 
to  the  people,  has  been  lincc  taken  off,  aod  others 
impofej  in  its  ftead  ;  among  which  that  on  win- 
dows has  by  fome  been  elleeincd  almoft  equally  grie- 
vous. 

CHIMPANZEE,  in  natural  hiftory.    See  Simia.  x 
CHINA,  a  country  of  Alia,   fituated  on  the  moft  Bottdacicj 
cafterly  part  of  that  continent.  It  is  bounded  on  thjp  £xteut,&c 
north  by  Tartary ;  from  which  it  is  divided,  partly  by 
a  prodigious  wall  of  ijoo  miles  in  length,  and  partly 
by  high,  craggy,  and  inacceffiblc  mountains.    On  tlie 
cafl,  it  is  bounded  by  the  occean  ;  on  the  weft,  by  part 
of  the  Mogul's  empire,  and  India  beyond  the  Ganges, 
from  which  it  is  parted  by  other  ridges  of  high  moun- 
tains and  fandy  deferts.   On  the  fouth,  it  is  bounded 
partly  by  ihe  kingdoms  of  Lao,  Tonquin,  Ava,  and 
Cochin-China,  and  partly  by  the  fouthcrn  or  Indian 
fea,  which  flows  between  it  and  the  Philippine  iflanJs. 
There  arc  fevcral  ways  of  computing  its  length  and 
breadth.    According  to  fome  of  thefe,  itis  reckoned 
1268,  toco,  or  1800  miles  in  length,  and  as  mocb  in 
breadth  •,  however,  by  the  beft  and  lateft  accounts, 
this  vaft  country  is  lomewhat  of  an  oval  form,  the 
breadth  being  lefs  than' the  length  by  little  more  % 
than  a  fourth-part.    It  contains  1  c  provinces,  cxclu-  Divifioniu. 
five  of  that  of  Lyau-tong,  which  is  fnuated  without  the  toprovin- 
grcat  wall,  though  under  the  fame  dominion.    Their  «»■ 
names  are,  1.  Shenfij  a.  ShanJi }  3.  Pecheli;  which 
are  fituated  on  the  north  fide,  along  the  wall.  4.  Shan- 
tung t  5.  Kyan-nang ;  6.  Che-Kyang;  7.  Po-kcyn: 
which  are  fituated  along  the  eaftern  ocean.  8.  Quang- 
tong:   9.  Quangfit  10.  Yu-nan$  11.  Sc-cnucni 
which   ftretch  thcmfelves  towards  the  fonth  and 
fouth-weft.   And,  12.  Ho-nan ;  13.  Hu-quand}  14. 
Ojiey  chew ;  ic  Kyang-fi ;  which  take  up  the  middle 
part.    For  a  particular  defcriptioa  of  all  thefe,  fee 
their  proper  articles. 

The  origin  of  all  nations  is  involved  in  obfeurity  chlneii 
and  fable ;  but  that  of  the  Chinefe  much  more  fo  than  prttenfion* 
any  other.    Every  nation  is  inclined  to  aflume  toot"  an-.i^iw- 
high  an  antiquity  to  itfclf,but  the  Chincfo  carry  theirs  *!• 
beyond  all  bounds.    Indeed,   though  no  people  on 
earth  are  more  exact  in  keeping  records  of  every  me- 
morable 
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movable  tranfa&ion,  yctfnch  is  the  genius  of  the  Chi- 
nefc  for  fuperftition  and  fable,  that  the  firft  part  of 
their  hiftory  isdefcrvedly  contemned  by  every  ratio- 
nal  perfon.  What  contributes  more  to  the  uncertain- 
ty of  the  Chincfe  hiftory  is,  that  neither  we,  nor  they 
thcmfelvcs,  have  anyrhingbut  fragment*  of  their  an* 
cienthiftorictl  books ;  for  about  t\%  years  before  Chrift, 
the  reigning  emperor  of  Si-whang-ti  caulcd  all  the 
books  iri  the  empire  to  be  burned,  except  thofe  writ- 
ten by  laywers  and  phyficians.  Nay,  the  more  ef- 
fectually to  deftroy  the  memory  of  every  thing  con- 
tained in  them,  he  commanded  a  great  number  of 
learned  men  to  be  buried  alive,  left,  from  their  me- 
mories, they  flwuld  commit  to  writing  fomcthing 
of  the  tme  memoirs  of  the  empire.  The  inaccuracy 
of  the  Chincfe  annals  is  complained  of  even  by  their 
moft  refpefted  author,  Conlueius  himlcli";  who  alfo 
affirms,  that,  before  his  time,  many  of  the  oldeft  ma- 
terials for  writing  fuch  annals  had  been  deflroyed. 

According  to  the  Chinefc  hiftorics,  the  firft  monarch 
of  the  whole  untverfe  (that  is,  of  China),  was  called 
Puon-ku,  or  Puea-cu,  This,  according  to  fome,  was 
the  firft  man;  but  according  to  Bayer  and  Menze- 
lius,  two  of  the  greatcft  critics  in  Chincfe  litera- 
ture that  have  hitherto  appeared,  the  word  iignifics 
the  higheft  antiquity.  Puou-ku  was  fucceeded  by  Tiette- 
ht,ai>.g,  which  lignifics  the  emperor  tj "heaain.  They  call 
him  alfo  the  intelligent  heaven,  the  fit  p  rente  king  of 
the  middle  heaven,  &c.  According  to  fome  of  their 
luflorians,hc  was  the  inventor  of  letters,  end  of  the  Cy- 
clic characters  by  which  they  determine  the  place  of  the 
year,  be.  Tiene-hoang  was  fucceeded  by  Ti-hoanj> 
(the  emperor  of  the  earth),  who  divided  the  day  ana 
night,  appointing  30  days  to  make  otic  moon,  and  fix- 
ed the  winter  folftice  to  the  nth  moon.  Ti-hoang 
was  fucceeded  -  by  Ginr.-hoang  (fovercign  of  men), 
who  with  bis  nine  brothers  fliared  the  government  a- 
mong  them.  They  built  dries,  and  furrounded  them 
with  walls  s  made  a  diftinction  between  the  fovereign 
and  fubjeQs  ;  inftitutcd  marriage,  be. 

The  reigns  of  ihefe  fbor  emperors  make  np  one  of 
what  the  Chinefc  called  ti,  "  ages,"  or  "  periods,*'  of 
which  there  were  nine  before  ro-hi,  whom  their  moft 
fenlible  people  acknowledge  as  the  founder  of  their 
empire. 

The  hiftory  of  the  fecond  ti  contradicts  almoft  eve- 
ry thing  Cud  of  the  firft  t  for  though  we  have  but  juft 
now  been  told  that  Gjne-hoang  and  hh  brethren  built 
cities  fur  rounded  with  walls  ;  yet,  in  the  fw.ceeding 
age,  the  people  dwell  in  caves,  or  perched  upon  trees 
as  it  were  in  nefts.  Of  the  third  ti  we  hear  not  h  i  ng  ; 
and  in  the  fourth,  it  feems  matters  had  been  It j  1 1  worfc, 
as  we  are  told  that  men  were  then  only  taught  to  re- 
Tire  into  the  hollows  of  rocks.  Of  the  fifth  and  fixth 
we  have  no  account.  Thefe  fix  periods,  according  to 
fome  writers,  contained  90,000  years;  according  to 
others,  1,100,750. 

In  the  feventh  and  eighth  ki,  they  tell  us  over  again 
what  they  had  faid  of  the  firft  5  namely,  that  men  be- 
gan to  leave  their  caves  and  dwell  in  houfes,  and  were 
t  aught  to  prepare  cloths,  ire.  Tchine-fang,  the  firft 
monarch  of  die  eighth  tooght  his  fubjrft  to  take 
off'  the  hair  from  Hans  with  rollers  of  wood,  and  co- 
ver theaifelves  with  the  Idas  fo  prepared.'  He  taught 


them  alfo  to  make  a  kind  of  web  of  their  hair,  to  ferve  Chia«. 
as  a  covering  to  their  heads  againft  ntin.  They  obeyed  * — * — » 
his  orders  with  joy,  and  he  called  his  fobjecis  fetf/e 
tlvthti  with  /kins.  His  reign  lafted  350  yean  j  that 
of  one  of  his  fucceilc-rs,  alfo,  named  Ycou-tfao-chi, 
laftcd  more  than  300  \  and  his  family  continued  for 
12  or  18,000 years.  But  what  U  very  furpriiing,  all 
thefe  thoufands  and  millions  of  years  had  clapfed  with- 
out mankind's  having  any  knowledge  of  fire.  This 
was  not  difcovered  till  towards  the  clofe  of  this  period, 
by  one  Souigine.  After  fo  nfefdl  a  difcovery,  he 
taught  the  people  to  drefs  their  victuals ;  whereas  be- 
fore, they  had  devoured  the  fiefh  of  animals  quite  raw, 
drank  their  blood,  and  fwallowed  even  their  hair  and 
feathers.  He  is  alfo  faid  to  have  been  the  inventor  of 
hiking,  letters,  ire. 

In  the  ninth  period  we  find  the  invention,  or  at 
leaft  the  origin  of  letters,  attributed  to  one  Tfang-hic, 
who  received  them  from  a  divine  tortoife  that  carried 
them  on  his  well,  and  delivered  them  into  the  hands 
of  Tfang-hic.  During  tikis  period  alfo,  mufic,  money, 
carriages,  merchandize,  and  commerce,  e>e.  were  in- 
vented. There  are  various  calculations  of  the  length 
of  thefe  ki  or  periods.  Some  make  the  time  from 
Puon-ku  to  Confucius,  who  rlourifhed  about  470  years 
before  Chrift,  to  contain  379,000  years ;  others, 
2,276,000;  fome,  2,759,660  years  ;  others,  3,276,000  ; 
and  fome  no  lefs  titan  96,96 1, 740  years.  ^ 

Thefe  extravagant  accounts  are  by  fome  thought  Fabtdoo, 
to  contain  obfeore  and  impcrft  &  hints  concerning  the  hiftory  ex- 
cofrcogor.y  and  creation  of  the  world,  ire.    Puon-ku,  plained. 
the  firft  emperor,  they  think,  rcprefcuts  tternity  pre 
ceding  the  duration  of  the  world.   The  fucceeding 
ones,  Ticnc-hoang,  Ti-hoang,  and  Gine-hoang,  they 
imagine,  iignify  (he  creation  of  the  heavens  and  eartb, 
and  the  formation  of  man.   The  ten  ti,  or  ages,  nine 
of  which  preceded  Fo-hi,  mean  the  ten  generations 
preceding  Noah.  This  may  very  poflibly  be  the  cafe  $ 
for  about  300  years  before  Chrift,  fome  Jews  travelled 
into  China,  who  might  have  made  tbefoofaic  writings 
known  there. 

What  wc  have  now  related,  contains  the  fubftance 
of  that  part  of  the  Chincfe  hiftory  which  is  entirely 
fabulous.-  After  the  nine  Id  or  «  ages"  al  ready  taken 
notice  of,  the  tenth  commenced  with  Fo-hi ;  and  the 
hiftory,  though  Rill  very  dark,  obferue,  and  fabulous, 
begins  to  grow  ibmewhat  more  confiftent  and  intel-  ^ 
ligible.  Fo-hi  was  born  in  the  province  of  Shenfi.  RC;gn  0t 
Mis  mother  walking  upon  the  banks  of  a  lake  in  that  Fo  hi. 
province,  law  a  very  large  print  of  a  man's  foot  in 
the  fond  there  i  and,  being  furroonded  by  an  iris  or 
rsinbow,  became  impregnated.  The  child  was  named 
Fo-hi  1  and,  when  he  grew  up,  was  by  his  country- 
men elected  kiug  on  account  of  his  iitperior  merit, 
and  ftyled  Tjent-tft,  that  is  "  the  Ion  of  heaven."  He 
invented  the  eight fua,  or  fymbols,  confifting  of  three 
lines  each,  w  It  ten,  differently  combined,  formed  64  cha- 
racters that  were  made  ufe  of  to  exprefs  every  tiling. 
To  give  thefe  the  greater  credit,  he  pretended  that 
he  had  feeh  them  inferibed  on  the  back  of  a  dragon  - 
horfc  (an  animal  lhaped  like  a  horfe,  with  the  wings 
and  fcales  of  a  dragon),  which  arofe  from  the  bottom 
of  a  lake.  Having  gained  great  reputation  among  his 
countrymen  by  this  prodigy,  he  is  faid  to  have  created 

manda- 
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Cliini.    mandarins  or  officers,  under  the  name  of  dragon;. 

"  "  '  Hence  we  may  aflign  ft  reafon  why  the  emperors  of 

Chinaalways  carry  a  dragon  in  their  banners.  He  alfo 
inilituied  marriage,  invented  mulk,  be.  Having  cfta- 
bliflied  a  prime  minifter,  he  divided  the  government 
of  his  dominions  among  four  mandarins,  and  died  af- 

8  ter  a  reign  of  1 1  c  y  cars. 

After  Fo-hi  followed  a  fuccc/fion  of  emperors,  of 
lousfoi-  whom  nothing  remarkable  is  recorded,  except  that  in 
ftic*.       the  reign  of  fan,  the  feventh  after  Fo-hi,  the  fun  did 

9  not  fet  for  ten  days,  lb  that  the  Chinefe  were  afraid  of 
Hypothecs  a  general  conflagration.  This  event  the  compilers  of 
concerning  the  Uni  vcrfal  Hiftory  tike  to  Lie  the  fame  with  that  men- 

till;  ;.->lltrr  -jiyvi'ifi         i:  >jI,  ni  Jolli.u.    '.dun  the   f.l.'!  i''J  Jf.-ra 

and  Fo-hi.  |jt,oJ  llin  for  about  ,he  fpace  ftf  a  day.  Fo-hi,  they 
will  have  to  be  the  fame  with  Noah.  They  imagine, 
that  after  the  deluge,  this  patriarch  remained  fome  lime 
with  his  defceudents  5  but  0:1  their  wicked  combina- 
tion to  build  the  tower  of  Babel,  he  fcparated  himfelf 
from  them  with  as  many  as  he  could  pcrfuadc  to  go 
along  with  him  j  and  that,  ftill  travelling  eaftward, 
he  ac  tail  entered  the  fertile  country  of  China,  and 
laid  the  foundation  of  that  valt  empire — But,  lea- 
ving thefe  fabulous  and  conjectured  times,  wcihall  pro- 
ceed to  give  fome  account  of  that  part  of  the  Chinefe 
hiftory,  which  may  be  more  certably  depended  on. 

As  the  Chineie,  contrary  to  the  practice  of  al- 
moft  alt  nations,  have  never  foaght  to  conquer  other 
countries,  but  rather  to  improve  and  content  them- 
Iclvcs  with  their  own,  their  hiftory  for  many  ages 
futnifhes  nothing  remarkable.  The  whole  of  their 
emperors,  abflracling  from  thofe  who  arc  laid  to 
have  reigned  in  the  fabalous  times,  arc  comprehend- 
ed in  33  dynaftics,  mentioned  in  the  following  table. 


I.  ff/a,  containing 
3.  Shang,  or  Ingy 

3.  Chc-w, 
4-  Tfiit, 
c.  Matt, 

6.  ffm-'un, 

7.  7)f», 
8-  Si"£> 

10-  Lying, 
II.  Chin, 
I  a.  Swi, 

13.  Tioand, 

14.  H-Jw-/yang, 
15»  Hrvj-titng, 

16.  Hevtpn, 

17.  Hero-ban, 

18.  Htw-chevi, 

19.  Song, 
SO.  Iwn, 
at.  Mmg, 

32.  Tfmg, 

This  table  is  formed  according  to  the  account  of 
the  Jefuit  Da  Halde,  and  is  commonly  reckoned  to  be 
the  mod  authentic;  but  according  to  the  abovemen- 
tioned  hypothefis  of  the  compilers  of  the  Univerfal 
Hiftory,  who  make  Tau  contemporary  with  Jofliua,  the 


Emperors. 

Before  Chrift. 

16 

3207. 

2? 

1766. 

'5 

1 1 22. 

4 

348. 

s»5 

2.:  '_>. 

After  Cbrift. 

2 

320. 

46*. 

3 

2:0. 

s 

4?9- 

4 

S02. 

4 

557. 

^ 

20 

erf. 

2 

907. 

4 

3 

4 

947- 

3 

9S«- 

18 

960. 

9 

12S0. 

16 

1368. 

164$' 
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dynafty  of  Hya  did  not  commerce  till  the  year  before  China. 
Chrift  1057  ;  and  to  accommodate  the  hiftory  to  their  '  ' 
hypothecs,  great  alterations  mojt  be  made  in  the  dura- 
tion  of  the  dynafties.  xo 

The  mad  interfiling  particulars  of  the  Chinefe  hi-  lncur£oi.» 
ftory  relate  only  10  the  incurfions  of  the  Tartars,  wh©  cf  tliC  w- 
at  lift  conquered  the  whole  empire,  and  who  ftiil  con-  **'*• 
tinue  to  hold  the  fovereignty  though  by  transfer- 
ring the  feat  of  the  empire  to  Peking,  and  adopting 
the  Chinefe  language,  manners,  « c.  Tartary  would 
feem  rather  to  have  been  conquered  by  China,  than 
China  by  Tartary.  Thefe  incurfions  ate  fsid  to  have 
begun  very  early  j  even  in  the  time  of  the  emperor 
Shun,  fhcceflbr  to  Yau  abovementioacd,  in  whole 
reign  the  miraculous  folfticc  liappcnned.  Ac  this 
time,  the  Tartars  were  repulfed,  and  obliged  to  re- 
tire into  their  own  territories.  From  time  to  time, 
however,  they  continued  to  threaten  the  empire  with 
invafions,  and'  the  northern  provinces  were  often  ac- 
tually ravaged  by  the  Tartars  in  the  neighbourhood. 
About  the  year  before  Chrift  ata,  Sbi-whang-rj,  ha- 
ving fully  fubdued  all  the  princes,  or  kings,  as  they 
were  called,  of  the  different  provinces,  became  em- 
peror of  China  with  unlimited  power.  He  divided  the 
whole  empire  into  36  provinces;  and  finding  the 
ronhern  part  of  his  dominions  much  incommoded  by 
the  invafions  of  the  neighbouring  barbarians,  he  fent 
a  formidable  army  againft  them,  which  drove  them  tt 
far  beyond  the  boundaries  of  China.  To  prevent  Great  waft 
their  return,  he  built  the  famous  wall  already  men-  built, 
tioned,  which  feparates  China  from  Tartary-  After 
this,  being  elated  with  his  own  exploits,  be  formed  a 
dcfign  of  making  pofterity  believe  that  he  himfelf 
had  been  the  rirft  Chiuefe  emperor  that  ever  fat  on  the 
r.  rone.  For  this  pnrpofe,  he  ordered  all  the  hifhi- 
rical  writings  to  be  burnt,   and  caufed  many  of 

the  t..i  l-'C  pur.   :o  Jc;l!j.     is   2I  it,.;. Iv  mr::- 

tioned. 

What  effeA  the  great  wall  for  fome  time  had  In 
preventing  the  invaiious  of  the  Tartars,  we  are  not 
told;  but  in  the  tenth  century  of  the  Chrjftian  aera, 
thofe  of  Kitan  or  Lyau  got  a  looting  in  China.    The  KiunTsr- 
Kitan  were  a  people  of  eaftern  Tartary,  who  dwelt  to  im  frtiic 
the  north  and  north-eaft  of  the  province  of  Pechcli  in  China- 
China,  particularly  in  that  of  Ltyti-tong  lying  witliout 
the  great  wall.    Thefe  people  having  fabdued  the 
country  between  Korea  and  Kaihg;»r,  became  much 
more  troublcfome  to  the  Chinefe  than  all  the  ether 
Tartars.    Their  empire  commenced  about  the  year 
916,  in  the  fourth  year  of  Mo-ti-kyan-ti,  fecund  empe- 
ror of  the  14th  Chinefe  dynafty  called  Htio-lyang.  In 
946,  Mingt-fong,  fecond  emperor  of  the  15th  dyna- 
ily, being  dead,  Shekiug-tang,  hisfon-iu-law,  rebelled 
againft  Mingt-fong,  his  fon  and  fucceffor,  whom  he  de- 
prived of  his  crown  and  life.    This  he  accompliflied 
by  means  of  an  army  of  fo,000  men  lurniwed  by  the 
Kitan.  Fi-ti,  the  fonof  Mingt-Song,  being  unable  t» 
refill  the  nfurper,  fled  tothe  city  Cluv-chew  1  where 
ilutuirtg  himfelf  up  with  his  family  and  all  his  valuable 
effects,  he  fet  fire  to  the  palace,  and  was  burnt  to 
afhes.    On  his  death,  Slicking-tang  ailumed  the  title 
of  emperor  ;  founded  the  16th  dynafty  ;  and  changed 
his  name  to  that  of  Kattt-fu*   But  the  Kitan  general 
rcfuftng  to  acknowledge  him,  be  was  obliged  to  pur- 
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Chins,  cliafca  peace  by  yielding  up  to  the  Tartars  16  cities 
"  in  the  province  of  Pecheli,  beiides  a  yearly  prefem  of 

300,000  pieces  of  filk. 


] 
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This  fubmhiioit  ferved  only  to  inflame  the  avarice 
and  ambition  of  the  Kitan.  In  9S9,  they  broke  the 
treaty  when  lenil  expected,  and  invaded  the  empire 
af'relh.  T(i-vang,  the  en1  peror  at  that  time,  opppofed 
them  with  a  formidable  army  :  but  through  the  treach- 
ery of  his  general  Lyew-chi-ywcn,  the  Tartars  were 
allowed  to  take  him  prifoner.  On  this,  Tli-vang  was 
glad  to  recover  his  liberty  by  accepting  of  a  Small 
principality  -,  while  the  traitor  became  emperor  of  all 
China,  and,  changing  his  name  to  Kaut-fu,  founded 
the  1 7th  dynally .  The  Tartars,  in  the  mean  time, 
ravaged  all  the  northern  provinces  without  oppofnion, 
and  then  marched  into  the  fouthem.  But  being  here 
flopped  by  fomc  bodies  of  Chincfc  troops,  the  gene- 
ral thought  proper  to  retire  with  his  booty  into  Tar- 
tary.  In  062,  Kaut-fa,  dying,  was  fucceeded  by  his 
ion  In-ti.  The  youth  of  this  prince  gave  an  opportu- 
nity to  the  eunuchs  to  raifc  commotions ;  efpeciaUy 
as  the  army  was  employed  at  a  diftance  in  repelling 
the  in vauons  of  the  Tartars.  This  army  was  com- 
manded by  Ko-ghey,  who  defeated  the  enemy  in  fc- 
veral battles,  and  thus  rellored  peace  to  the  northern 
provinces.  In  the  mean  time,  In-ti  was  (lain  by  his 
eunuchs,  and  the  empi  cfs  placed  his  brother  on  the 
throne:  but  Ko-ghey,  returning  in  triumph,  was  fa- 
luted  emperor  by  his  victorious  army,  and  the  cm- 
prefs  being  unable  to  fupport  the  rights  of  her  fon,  was 
obliged  to  fubmii,  while  Ko-ghey,  ail  timing  the  name 
of  tay-tfu,  founded  the  18th  dynafty.  Nine  years 
after  this,  however,  the  grandees  of  the  empire,  Jet- 
ting aJide  Kong-ti,  the  third  in  fuccclfion  from  Tay- 
tfn,  on  accoiuit  of  his  non-age,  proclaincd  his  guar- 
dian, named  Chan-quang-yit,  emperor;  who  aitum- 
ing  the  name  of  Kaa-tiu,  founded  the  19th  dynally, 
called  Song,  or  Tfong. 

Under  this  monarch  the  empire  began  to  recover 
itfelf't  but  the  Kitan  ftill  continued  their  incurfkms. 
Thefucceflorsof  Kao-tfu,  oppofed  them  with  various 
fuccefs;  butatlaft,  in  978,  the  barbarians  became  fo 
lirong  as  to  lay  liege  to  a  cojifiderable  city.  Tay- 
tfong,  fucceflor  to  Kau-tl'u,  detached  9000  foldiers, 
each  carrying  a  light  in  his  hand,  againft  them  in  the 
night-time,  with  orders  to  approach  as  near  as  pof- 
lible  to  the  Tartar  camp.  The  barbarians  imagining 
by  the  number  of  lights,  that  the  whole  Chincfc  ar- 
my was  at  hand,  immediately  fled,  and  falling  into 
the  ambufrades  laid  for  them  by  the  Chinefe  general, 
were  almoft  all  cut  to  pieces. 

This  check,  however,  did  not  long  put  a  flop  to 
the  ravages  of  the  Kitan.  In  the  year  999,  they  hid 
ficge  to  a  city  in  the  province  of  Feche-lt :  botching- 
tfor.g,  fucceiTor  to  Tay-tfong,  came  upon  them  with 
his  army  fo  fuddenly,  that  they  betook  themfelves  to 
The  emperor  was  advifed  to  take  advantage 


been  renewed,  had  not  the  emperor  condefcended  to  China- 
as  foamefula  treaty' as  that  concluded  by  his  father. ' 
Two  years  after,  the  Tartars  demanded  rcflitution  of 
ten  cities  in  the  province  of  Pcche-li,  which  had  been 
taken  by  Ko-ghey  founder  of  the  18th  dynafty;  upon 
which  Jin-tiong  engaged  to  pay  them  an  annual  tri- 
bute ot  2oo,coo  tads  of  lilvcr,  and  3oo>coo  pieces 
otiilk  in  lieu  ofthefe  cities. 

From  this  time  the  Kitan  remained  in  peaceable  Kjun"dri- 
poirciriou  of  their  Chinefe  dominions  till  the  y  ear  n  1 7.  ven  nut  hy 
Whey-tfong,  at  that  time  emperor,  being  able  liei-  thcoftern 
ther  to  bear  their  ravages,  nor  by  himielf  to  put  aTartar*- 
flop  to  them,  refolved  upon  a  remedy  which  at  tail 
proved  worf'e  than  the  difeafe  .    This  was  to  call  in 
the  Nu-che,  Nyu-che,  or  Eaftern  Tartars,  to  deftroy 
the  kingdom  of  the  Kitan.    From  litis  he  was  diflua- 
ded  by  the  king  of  Korea,  and  molt  of  his  own  mint* 
flcrs  ;  but,  difregarding  their  falutary  advice,  he  join- 
ed his  forces  to  thofc  of  the  Nu-chc.  The  Kitan  were 
then  every  where  defeated ;  and  at  kit  reduced  to 
Inch  extremity,  that  thofe  who  remained  were  forced 
to  leave  their  country,  and  fly  to  the  mountains  of  the 

Thus  the  empire  of  the  Kitan  was  totally  deflroyed,  who»f- 
but  nothing  to  the  advantage  of  the  Chinefe  ;  for  the  fume  the 
Tartar  general,  elated  with  his  coiiqucfl,  gave  the  "»"'<:  of 
name  of  Ah:  to  his  new  dominion,  ailumed  the  title  of  . 
emperor,  and  began  to  think  of  aggrandizing  him- ,nvadcC1"" 
felf  and  enlarging  his  empire.    For  this  purpoie,  he"1' 
immediately  broke  the  treaties  concluded  with  the 
Chinefe  emperor;  and  invading  the  provinces  of  Pe- 
che-li  and  Sheit-fi,  made  himfclf  mailer  of  the  greater 
part  of  them.    Whey-tfong,  finding  hinifelf  in  danger 
of  loiing  his  dominions,  made  fcveral  advantageous 
propofals  to  the  Tartar;  who,  feeming  to  coniply 
with  them,  invited  him  to  come  and  fettle  matters  by 
a  perfonal  conference.    The  Chinefe  monarch  com- 
plied :  but,  on  his  return,  the  terms  agreed  on  feemed 
intolerable  to  his  miniAers;  fo  that  they  told  him  the 
treaty' could  not  fubfilt,  and  that  the  moil  cruel  war 
was  preferable  to  fuch  an  ignominious  peace.  The 
Kin  monarch,  being  informed  of  all  that  pa/Ted,  had 
rccourfe  to  arms,  and  took  fevexal  cities.  Whey- 
tfong  was  weak  enough  to  go  in  perfon  to  hold  a  i'e- 
cond  conference;  but,  on  his  arrival,  was  immediate- 
lyiei?.ed  by  the  Tartar.   He  was  kept  prifoner  un-  They  ulce 
der  a  ft  rung  guard  during  the  remaining  part  of  histhecmpc- 
life;  and  ended  his  days  in  1136,  in  the  defert  of  rotr  pnfuB- 
Shamo,  having  nominated  his  eldcfl  fon  Kin-tfong  tocr* 
fucceed  him. 

Kin-tfong  began  his  reign  with  putting  to  death  fix 
miniflcrs  of  ftatc,  who  had  betrayed  his  father  into 
the  hands  of  the  Kin  Tariars.  The  barbarians  in 
the  mean  time  purfueduhcir  conqnefts  without  oppo- 
fttion.  They  croifed  the  Whnng-ho,  or  Yellow  River, 
which  an  handful  of  troops  might  have  prevented  ;  and 
marching  direclly  towards  the  imperial  city,  took  and  , 


16 


flight.  The  emperor  was  adviied  to  take  advantage  marching  directly  towards  the  imperial  city,  took  and  im  '"^lci_ 
of  their  confternaiion,  and  recover  their  country  which    plundered  it.    Then  feizing  the  emperor  and  his  con-,  *^ano. 

of  purhiing  It  is   fort,  they  carried  them  away  captives:  hut  many  of  th«r  emp«- 


had  been  yielded  to  them  :  hut  inflcad  < 
victory,  he  bought  a  peace,  by  confenting  to  pay  an- 
nually 100,000  ta el  (about  L.^,000),  and  200,000 
pieces  of  filk.  The  yonth  and  pacific  difpofition  of 
Jin-tfong,  fucccilbr  to  Ching-tfong,  revived  the  cou- 
rage of  the  Kitan  ;  and,  in  1055,  war  would  have 


they 

the  principal  lords,  and  fcveral  of  the  miniflers,  prefer-  ror  taken 
ring  death  to  fuch  an  ignominious  bondage,  killed  them- 
felves.   The  Kin  being  informed  by  the  emprefs 
Meng  that  Jhc  had  been  divorced,  they  left  her  be- 
hind.   This  proved  the  means  of  faving  the  empire : 

i"..n- 
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for  by  her  wifdom  and  prudence  (he  got  ilie  crown 
>— v— — '  placed  on  the  head  ol  Kso-tfong,  riuaii  (on  Oi  the  em- 
peror Whey-llbng  by  his  divorced  cmprcls. 

Kau-tfoog  fixed  his  court  at  Nanking  the  capital  of 
Kyang-nan  ;  hut  foon  after  was  obliged,  to  remove  it 
10  Kang-chew  in  Chc-kyang.  He  made  lever al  ef- 
forts to  recover  fotne  oi  his  provinces  from  the  Kin, 
bat  without  effect.  Ili-tfong  the  Kin  niunaich,  in  the 
meati  time,  endeavoured  to  giin  the  ette«.m  of  bis 
Chinefe-fubjeds  by  payings  icgarii  to  their  learning 
and  learned  men,  and  hono:ihug  the  memory  or  Con- 
fucius. Some  time  a  her,  nc  advanced  to  Nanking, 
from  whence  Kau-tfong  hid  retired, anu took  it:  hut, 
receiving  advice  that  Yo-ii,  general  of  the  Song,  or 
(owner  n  Cbintfe,  was  advaucitig  by  long  tnarc&cs  to 
I7  the  relief  of  that  city,  tbeyfei  ire  to  the  psbce,  sod 
Progrtii  retired  northward.  However,  Yo-li  arrived  iitr>c 
the  Kin  enough  to  fall  upon  their  rear-guard  (  which  Offered 
checked,  very  much  j  and  from  tbis  time  the  Km  never  dared 
to  crofs  the  river  Kyang.  Jn  a  few  years  afterwards 
the  Chincfe  emperor  lubmittcd  to  become  tributary  10 
the  Kin,  and  concluded  a  peace  with  (hem  upon  very 
di (honourable  terms.  This  liiooiiulon,  however,  was 
of  little  avail:  for,  in  1163,  the  Tartars  broke  the 
peace  1  and,  invading  the  lomhun  province  with  a  for- 
midable army,  took  the  city  01  lung-chew.  The 
king,  having  approached  the  river  Kyang,  near  its 
mouth,  where  it  is  wtdeft  as  well  a>  moli  rapid,  com- 
manded his  troops  to  crofs  it,  threatening  with  his 
drawn  fwonl  to  kill  thofe  who  refufed.  On  recei- 
ving fiich  an  unreafonnble  command,  the  whole  ar- 
my mutinied  ;  and  the  king  being  killed  in  the  be- 
ginning of  the  tumult,  the  army  immediately  rcti- 
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They  are        f'1"001  ,his  time  t0  t!,c  Yeir  r2I0>  »'u'!,i»g  remark- 
attacked  by  able  ocenrs  in  the  Chincfe  biuory  $  but  this  year, 
Jenghia    Jcnghiz-khan,  chief  of  the  weitern  Tartars,  MeguU, 
khan  and   0r  Mimgli,  quarrelled  with  Yong-tfi  emperor  01  the 
the  king  of  Kin  t  and  at  the  tame  time  the  king  of  Hy«,  difgultcd 
y'*       at  being  refufed  afliftancc  againil  Jc.ngni2-khan,  threat- 
ened him  with  an  invalion  on  the  Weft  fide.  Youg-tti 
prepared  for  his  defence ;  but  in  121  t,  receiving  news 
that  Jcnghiz-khan  was  advancing  fuuthward  with  ins 
whole  army,  he  was  feized  with  fear,  and  made  pro- 
jo     pofals  of  peace,  which  were  rejected.   In  1212,  the 
©rest  wall  M>gul  generals  forced  the  great  wall  j  or,  according  to 
forced  by   fome  writers,  had  one  of  the  gates  treaeherouily  open- 
jen^hiz-    ed  to  them,  to  the  north  of  Sbanli  t  and  made  incur- 
khan.       fjon3  as  far  as  Peking  the  capital  of  the  Kin  empire. 
At  the  fame  time  the  province  of  Lyau-tong  uas  al- 
moft  totally  reduced  by  feveral  Kitan  lords  who  had 
joined  Jcnghiz-khan  ;  feveral  ftrong  places  were  ta- 
ken, and  an  army  of  300,000  Kin  defeated  by  the  Mo- 
guls.  In  autumn  they  laid  liege  to  the  city  of  Tay- 
tong-fu }  where,  although  the  governor  Hujaku  rlctf, 
yet  Jenghiz-khan  met  with  a  couliderablc  refinance. 
H.tvtug  loft  a  vaft  number  of  men,  and  being  hi  in  fi  If 
wounded  by  an  arrow,  he  was  obliged  to  raife  tbe 
fiege  and  retire  into  Tartary;  after  which  the  Kin  re- 
took feveral  cities.    The'  next  year,  however,  Ji  ng- 
hiz-khaii  re-entered  China ;  retook  (he  cities  wiiich  the 
Kin  had  reduced  the  year  before  1  and  overthrew  tbtir 
armies  in  two  bloody  battles,  in  one  of  which  the 
ground  was  Itrewed  with  dead  bodies  for  upwards  of 
four  leagues. 
Vol.  IV. 


The  fame  year  Yong-tli  was  Gain  by  his  general  citfe*. 
Hujtku  ;  and  Sun,  a  prince  of  (he  blood,  advanced  in  ' — * — 
his  room.  After  this  tbe  Moguls,  attacking  the  empire 
with  four  armies  ai  once,  laid  waltc  the  provinces  of 
Sbsuti,  Honan,  Pechcli,  and  Shantung.  Iu  1214  Jcng- 
hiz-kban  fat  down  before  Peking  $  out  in  (lead  <>f  af- 
faulting  the  city,  ottered  terms  or  peace,  which  were 
accepted,  and  the  Moguls  retired  into  Tartary.  After 
their  departure,  the  emperor,  leaving  his  (on  at  Pe- 
king, removed  his  court  to  Pyen-lyang  near  Kay. 
loug-fu,  the  capital  of  Honan.  At  tbis  Jenghiz.kh.rn 
being  oftcuded,  immediately  fent  troops  10  befiege  Pe- 
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ting.  The  city  held  out  to  the  flf<b  month  of  the  year  Peking  ta> 
iai $,  and  then  furrendcrcd.   At  the  fame  time  the  ken. 
Moguls  finiDicd  tbcconquelt  of  Lyau-tong  {  and  the 
Song  refufed  10  pay  the  ul'ual  tribute  to  the  Kin.  u 

In  T2i6,  Jtngoiz-khin  returned  to  purfue  his  con-  Southern 
quells  in  the  wcit  of  Alia,  where  he  (laid  feven  years  ;  ChiaefeeJe- 
during  which  time  his  general  Muhuli  made  gre*t  «,w*dw:ir 
progrefs  in  China  againil  the  Kin  emperor.  He  w« 
great iy  aUilicd  by  toe  mo:ions  of  King-tfong  emperor 
of  the  Song,  or  fouthern  China ;  who,  incenlcd  by  tbe 
frequent  pcrfiaics  of  the  Km,  had  declared  war  againil 
them,  and  would  hearken  to  no  terms  of  peace,  though 
very  advantageous  propoMs  were  made.  NotwitTl- 
funding  tbis,  botvever,  in  1220,  the  Kin,  exerting 
tbcmldvcs  raifed  two  great  armies,  one  in  Shenfi, 
and  the  other  in  Shang-ton.  The  former  bemed  the 
attempts  of  the  Song  and  king  of  Hya,  who  bad  united 
again  if  ibem;  but  the  Utter,  though  no  fewer  than 
200,000,  were  entirely  defeated  by  Muhuli.  In  1221, 
that  officer  palled  the  Whang-bo,  and  died  after  con* 
q<iering  feviul  cities.  22 

In  1224,  the  Kin  emperor  died  ;  and  was  fnccecded  Jccghiz- 
by  his  Ion  Shew,  who  made  peace  with  the  king  of  khan  de- 
Hya ;  but  next  year,  that  kingdom  was  entirely  de- 11x0 J"  **»e 
flroyrd  by  Jenghiz-khan.    Li  1226,  Okiay  fon  toj«jt,s<-'°™°f 
jengniz-kban  marched  into  Honan,  and  belieged  Kay-  ya; 
Song  fu,  capital  of  the  Kin  empire}  but  was  obliged  to 
wiihdraw  into Sbeufi,wheic  lie  took  feveral  ciiics,  and 
cut  in  pieces  an  army  of  30,000  men.   In  1 227  J  eng-  And  die*, 
biz-khan  died,  after  having  defired  his  fons.to  demand 
apaHagc  for  their  army  through  the  dominions  of  die 
Song,  without  which  he  faid  they  could  nut  ealtly  van- 
quish the  Kin. 

After  the  death  of  that  great  conqueror,  the  war 
was  carried  on  with  various  faccefs  j  but  though  the 
Moguls  took  above  60  important  pofts  in  tbe  province 
of  Shenli,  they,  found  it  impotiible  to  force  Tong-quan, 
which  it  behoved  them  to  do  in  order  to  penetrate  tfiec- 
tualiy  into  Honan.   In  April  1231  they  took  the  capi- 
tal of  Sbenft,  and  defeated  tbe  Kin  army  which. came 
to  its  relief.   Here  one  of  the  officers  detired  prince 
Toley  to  demand  a  pauage  from  tbe  Song  through 
the  country  of  Han-chong-fu.    This  propoful  Toley 
communicated  to  his  brother  Oktay,  who  approved  of 
it  as  being  conformable  to  the  dying  advice  of  Jcng- 
hiz-khan.    Hereupon  Toley,  having  aiTcmbled  ail  bis 
forces,  fent  a  mcileugcr  to  the  Song  generals  10  de-  2. 
mand  paflage  through  tb  eir  territories.   This,  how-  Miauls, 
ever,  they  not  only  refufed,  but  put  the  mcfleugcr  to  quarrel 
death  1  which  i<>  enraged  Toley  that  he  fworc  «>  with  the 
make  ihcm  repent  of  it,  and  was  foon  *s  good  as  his  SocS* 
word.  He  decamped  in  Atiguft  1231 ;  and  having  for- 
ced  the  pauages,  pet  to  the  Iword  the  inhabitants  ol '.W** 
4O  Vt'ba.  r**' 
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Wha-yang  and  Fong-chcw,  two  cities  in  the  diftricl 
of  Hau-cnong-fu.  Then  having  cut  down  rocks  to 
fill  up  deep  abyfles,  and  made  roads  through  places 
altnoft  inacccffible,  he  came  and  befieged  the  city  of 
Han-chong-fu  itfelf.   The  miserable  inhabitants  fled 
to  the  mountains  on  his  approach,  and  more  than 
100,000  of  ihein  perilhed.   After  this,  Toley  divided 
his  forces,  confiiling  of  30,000  horfe,  into  two  bodies. 
One  of  thefe  went  weflward  to  Myen-cbew  s  from 
thence,  alter  opening  the  paflages  of  the  mountains, 
they  arrived  at  the  river  Kyaling,  which  runs  into 
the  great  Kyang.   This  they  crowed  on  rafts  made 
of  the  wood  of  demolished  huufes  j  and  then,  match- 
ing along  its  banks,  fcized  many  important  polts. 
At  kit,  having  ddlroycd  more  than  140  citus,  towns, 
or  foments,  ihey  returned  to  the  army.   The  fecond 
detachment  feized  an  important  poft  in  the  mountains, 
called  Touting,  fix  or  (even  leagues  to  the  caltward 
of  Han-chong-fu.    On  the  other  fide  Oktay  advanced, 
in  October,  towards  Pu-chew  a  city  of  Sban.fi;  which 
being  taken  after  a  vigorous  defence,  he  prepared  to 
pafs  the  Whang-ho.    Toley,  after  formonnting  incre- 
dible difficulties,  arrived  in  December  on  the  borders 
of  Honan,  and  made  a  (hew  as  if  he  defigned  to  at- 
tack the  capital  of  the  Kin  empire.    On  his  £rft  ap- 
pearance in  Honan  through  a  paflage  fo  little  firipecf,- 
ed,  every  body  was  filled  with  terror  and  afioniih- 
ment,  fo  that  he  proceeded  for  fome  time  without 
oppofinon.    At  laft  the  emperor  ordered  his  generals, 
Hota,  Ilapua,  and  others,  to  march  againft  the  enemy. 
Toley  boldly  attacked  them  ;  but  was  obliged  to  retire, 
which  he  did  in  good  order.    Hota  was  for  porfoing 
him,   faying  that  the  Mogul  army  did  not  exceed 
30,000  men,  and  that  they  fcemed  not  to  havceaten 
an;  thing  for  two  or  three  days.   Ilapua,  howeve*, 
was  of  opinion  that  there  was  no  occaiion  for  being 
fo  hafty,  as  the  Moguls  were  inclofed  between  the 
rivers  Han  and  Whang-ho,  fo  that  they  could  not 
efcape.   This  negligence  they  foon  had  occafion  to  re- 
pent of :  for  Toley,  by  a  llratagem,  made  him/elf 
inafler  of  their  heavy  baggage  j  which  accident  ob- 
liged them  to  retire  to  Tang-chew.     From  thence 
they  fent  a  mertenger  to  acquaint  the  emperor  that 
they  had  gained  the  battle,  but  concealed  the  lofsof 
their  baggage.    This  good  news  filled  the  court  with 
joy  ;  and  the  people  who  had  retired  into  the  capital 
for  its  defence,  left  it  again,  and  went  into  the  coun- 
try s  but,  in  a  few  days  after,  the  vanguard  of  the  Mo- 
.  guls,  who  had  been  fent  by  the  emperor  Oktay,  appear. 
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which  Toley  had  obftmcied  with  trees,  they  were 
attacked  by  that  prince  at  a  difad  vantage,  and,  after 
a  faint  refinance,  defeated  with  great  (laughter,  and 
the  lofs  of  both  their  generals,  one  killed  and  the 
other  taken.   The  emperor  now  ordered  the  army  at 
Tong-quan  and  other  fortified  places  to  march  10  the 
relief  of  Kay-fong-fu.   They  aflemblcd  accordingly, 
to  the  number  of  1 10,000  loot  and  15,000  horle  • 
and  were  followed  by  vail  numbers  of  people  who 
expected   by  their  means  to  be  protected  from  the 
enemy.    But  many  of  thefe  troops  having  defcricd, 
and  the  reft  being  enfeebled  by  the  fatigues  of  their 
march,  they  difptrftd  on  the  approach  of  their  pur-  ■ 
fliers,  who  killed  all  they  found  in  the  highways.  Af- 
ter this  the  Moguls  took  Tong-quan  and  fome  other 
confiderable  potts;  but  were  obliged  toraifc  the  fieges 
of  Quey-tc-fu  and  Loyang,  by  the  bravery  of  the  go- 
vernors.   Kyang-fliin,  governor  of  Loyang,  bad  only 
3  or  4000  foldicrs  under  htm,  while  his  enemies  were 
30,000  ftrong.    He  placed  bis  worft  foldicrs  on  the 
wails,  pulling  hirafclf  at  the  head  of  400  brave  men  ; 
whom  he  ordered  to  go  naked,  and  whom  he  led  t<» 
all  dangerous  attacks.    He  invented  tngines  to  calt 
large  ftones,  which  required  but  few  hands  to  play 
them,  and  aimed  fo  trne  as  to  bit  at  100  paces  dil- 
tance.   When  their  arrows  failed,  he  cut  thofe  ftiot 
by  the  enemy  into  four  pieces  ;  pointed  them  will) 
pieces  of  brafscoin;  and  difebarped  them  from  wooden 
tubes  with  as  much  force  as  bullets  are  from  a  mnfktt. 
Tbns  he  haraffed  the  Moguls  for  three  months  fo  grit- 
voufly,  that  they  were  obliged,  noiwithftanding  their 
num  bers,  to  abandon  the  cntcrprizc.  i7 

Oktay,  at  laft,  notwithftandiug  his  fueceflcs,  relbl-  Bravery  or 
ved  to  return  to  Tartary  ;  and  offered  the  Kin  empe-  the  bc£tg- 
ror  peace,  provided  he  became  tributary,  and  deli-*** 
vered  up  to  him  27  families  which  he  named.  Thcfe 
offers  were  very  agreeable  to  the  emperor  ;  btuSoputay, 
taking  no  notice  of  the  treaty,  pufhed  on  the  fiege  of 
the  capital  with  more  vigour  than  ever.  By  the  help 
of  the  Chinefe  Haves  in  his  army,  the  Mogul  general 
foon  filled  the  ditch  ;  but  all  his  efforts  feetned  only  to 
infpire  the  befieged  with  new  vigour.  The  Moguls 
at  that  time  made  ui'e  of  artillery,  bot  were  unable  10 
make  the  leall  imprefTioit  upon  the  ciiy  walls.  They 
raifed  walls  round  thofe  they  btfieged,  which  thty 
fortified  with  ditches,  towers,  and  battlements.  They 
proceeded  alfo  to  lap  the  walls  <sf  the  citys  bet  were 
very  much  annoyed  by  the  artillery  of  the  befieged, 
efpccially  by  their  bombs,  which  finking  into  the  gat- 


ed in  the  field,  and  carried  off  a  great  number  of  thofe    leries,  and  burfting  under  ground,  made  great  havock 


4$      that  had  quitted  the  city. 
Capital  of      la  January  1232,  Oktay  palling  the  Whang-ho,  en- 
tht  Kin  •  camped  in  the  did  rid:  of  Kay-fong-fn,  capital  of  the 
empire  be-  Kin  empire,  and  fent  his  general  Suputay  to  beftegc 
iicged.      ,nc  j-jty,    ^t  that  time  the  place  was  near  30  miles 
in  circumference:  but  having  only  40,000  feldicrs  to 
defend  it,  as  many  more  from  the  neighbouring  cities, 
and  20,000  peafants,  were  ordered  into  it  j  while  the 
emperor  publifhed  an  afieditig  declaration,  animating 
the  people  to  defend  it  to  the  laft  extremity.  Oktay, 
having  heard  with  joy  ot  Toley's  entrance  into  Ho- 
nan, ordered  him  to  lend  fuccours  to  Supmay/  On  the 
other  hand,  the  Kin  generals  advaneed-with.  i$o,coo 
men  to  relieve  the  city;  but  being  obliged  to  divide 
their  forces  in  order  10  avoid  in  part  the  great  road 


among  the  miners.    For  16  days  and  nights  the  at- 
tack continued  without  intermiflion  ;  during  which 
time  an  incredible  number  of  men  periflied  on  both 
fides  t  at  length,  Suputay,  finding  that  he  could  3g 
not  take  thecinr,  v.-:|jdrew  bib  troop*,  une'rr  pieitr.ce  r,Sl.  ,„.-.. 
of  conferences  being  on  foot.    Soon  after,  the  plague  eluded  ; 
began  in  Kay-fong-fu  ;  and  raged  with  feck  violence, 
that  in  $0  days,  900,000  biers  were  carried  out,  bc- 
ftdes  a  vaft  multitude  of  the  poorer  fort  who  could  not 
afford  any.  4? 

In  a  fhort  time,  two  unlucky  accidents  occafioncd  a  Andlro- 
renewal  of  the  war  ;  which  now  put  an  end  to  the  ken. 
empire  of  the  Kin.    Gan-yong,  a  young  Mogul  lord, 
hsvng  affcmed   the    j',i>veri::;.eiu  of  fotttr  ei;ics  m 
Kyang-nan,  and  killed  the  vfficer  fent  to  take  poflcf- 
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fmn  of  them,  deelared  for  the  Kin.  The  emperor   cd  him/elf  in  the  river  Jo;  as  did  alfo  $00 of  bis  moll  Chins, 
unwarily  took  Gan-yong  into  his  fcrtice,  and  gavo   refolnre  foidicrs.   The  lame  day  the  new  emperor,'"-^ — ' 

Cheng-tin,  was  ftain  in  a  tumult ;  and  thus  an  end  war 
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him  the  side  of  Prince.  Upon  this  Oktay  ftut  an  en 
voy,  attended  by  50  other  pcrfons,  to  inquire  into  the 
affair;  but  the  Kin  officers  killed  them  all,  without 
being  punifhed  by  the  emperor.  Supotay,  having  in* 
formed  his  mailer  of  all  thefe  proceedings,  was  pr- 
om-.I  to  o.»:i:i:uic  the  war  i.i  FIo:;.uu  She/. -hi  :n:  v 
commanded  his  officers  10  uoite  their  troops  for  the 
defence  of  the  capital ;  but  before  his  orders  could  be 
obeyed,  thoy  Were  attacked  and  defeated,  one  after 
another,  by  the  Moguls.  This  obliged  hiin  to  ntifc 
foldiers  from  among  the  peafaius,  for  whofe  fablift- 
ence  the  people  were  taxed  J4  of  the  rice  they  pot 
felled.  The  city  began  now  to  bediflrcffed  for  want 
of  provifiotis  ;  and  as  it  was  but  in  a  bad  pofture  of  de- 
fence, the  emperor  marched  with  an  army  again  ft 
the  Moguls,  HtS  expedition  proved  unfortunate ;  for, 
feuding  part  of  his  army  to  beliegc  a  city  called  Why- 
chew,  it  was  totally  cut  in  pieces,  and  Supotay  a  1c- 
cond  time  fat  down  before  the  capital. 

On  hearing  this  bad  news,  the  emperor  repnffed 
the  Whang-ho,  and  retired  to  Q<iey-te-fii.  Htre  he 
had  not  been  long  before  the  capital  was  delivered 
tip  by  treachery,  and  Supotay  put  all  the  males  of  the 
imperial  race  to  death  ;  but,  by  the  exprefs  command 
of  Oktay,  fpared  the  inhabitants,  who  arefaid  to  have 
amounted  to  1,400,000  families.  After  this  difafter 
the  unhappy  monarch  left  his  troops  at  Qiicy-te-fu, 
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The  empire  of  China  was  now  to  be  fhared  between  empire, 
the  Song,  or  Southern  Chinefe,  and  the  Moguls-  It 
bad  been  agreed  upon,  that  the  province  0?  Honan 
ihould  be  delivered  up  to  the  Song  as  foon  as  the  war 
was  finished.  Bat  they,  without  waiting  for  the  expi- 
ration of  the  term,  or  giving  Oktay  notice  of  their  pro- 
ccedings,   introduced  their  troops  into  Kay-fong-fu,  J5 
Lo-yang,  and  other  corifsderable  cities.    On  this  the  War  be* 
Mogul  general  refolved  to  attack  them  ;  and  rcpafling  twetn  the 
the  Whang-1 
Lo-yanjt.  wl 
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pieces  part  of  the  garrifon  of 'Son?  *<>d 
rre  out  in  fearch  of  pioviftons.     ,  * 
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The  garrifyii  of  Kay-fong-fu  likewife  abandoned  that 
place;  aud  the  Song  emperor  degraded  the  officers 
who  had  been  guiiry  of  thole  irregularities,  fending 
ambaffidors  to  Otkay,  at  the  lame  dine,  to  deiire  a 
continuance  of  the  peace.  What  Oktay's  anfwer  was 
we  are  not  told,  bat  the  event  mowed  that  he  was 
not  well  pleafed;  for,  iu  123c,  be  ordered  hisfecond 
fon  prince  Kotovan,  and  his  general  Chaluy,  to  attack 
the  Song  in  Se-chwen,  while  others  marched  towards 
the  borders  of  Kyang-nan. 

In  1236,  the  Moguls  made  great  progrefs  in  the 
province  of  Hu-quang,  where  they  took  fcvcral  cities, 
and  put  valt  numbers  to  the  fword.  This  year  they 
introduced  paper  or  filk  money,  which  had  formerly 


and  retired  to  Jnning-fu,  a  city  in  the  fouthern  part  been  ofed  by  Chang-tfong  fixth  emperor  of  the  Kin, 
of  Honan,  amended  only  by  400  perfons.    Here  the   Prince  Kotovan  forced  the  pafDgea  into  the  diflri&of 


riirtancc  of  the  Moguls  made  him  think  of  living  at 
eafe ;  but  while  he  flattered  himfelf  with  thefe  vain 
hopes  ;  the  enemy's  army  arrived  before  the  city  and 
inverted  it.  The  garrifon  were  terrified  at  their  ap- 
proach j  but  were  encouraged  by  the  emperor,  and  his 
brave  general  Hu-fye-hu,  to  hold  out  to  the  laft.  As 
there  were  not  in  the  city  a  fuSicient  number  of  men, 
the  women,  drefled  in  mens  clothes,  were  employed 
to  carry  wood,  ftoncs,  and  other  ncccflary  materials 
to  the  walls.  All  their  efforts,  however,  were  ineffec- 
tual. They  were  reduced  to  fuch  extremities,  that 
for  three  months  they  fed  on  human  flefh  ;  killing  the 
old  and  feeble,  as  well  as  many  prifoners,  for  food. 
This  being  known  to  the  Moguls,  they  made  a  general 
aiTault  in  January  1234.    The  attack  continued  from 


Hang-chong-ftt  in  the  province  of  Shcnii,  which  he  36 
entered  with  an  army  of  500,000  men.    Here  a  ter-  Dreadful 
riblc  battle  was  fought  between  the  vaft  army  of  the  engage- 
Mugnls  and  the  Chinefe  troops,  who  had  been  driven  mcnt- 
from  the  paflages  they  defended.    The  latter  con- 
lifted  only  of  10,000  horfe  and  foor,  who  were  almoft 
entirely  cot  off ;  and  the  Moguls  loft  fuch  a  number  of 
men,  that  the  blood  is  faid  to  have  run  for  two  leagues 
together.   After  this  victory  the  Moguls  entered 
Scchwcn,  which  they  almofl  entirely  reduced,  com- 
mitting fuch  barbarities,   that,  in  one  city,  40,000 
people  ehofc  rather  to  put  an  end  to  their  own  lives 
thau  fubmit  10  fuch  cruel  conquerors. 

In  1237,  the  Moguls  received  a  confiderablc  check 


before  the  city  of  Gan-tong  in  Kyang-nan,  the  ftcge  of 
morning  till  night :  but  at  laft  the  aflailants  were  re-    which  they  were  obliged  to  raife  with  lofs. 


Unhappy 
fitc  of  the 
vrpperor. 


pulfcd.  In  this  action,  however,  the  Kin  loft  all  their 
beft  officers;  upon  which  the  emperor  rcfigned  the 
crown  toCheng-linaprinceofthe  blood.  Next  morn- 
ing, while  the  ceremony  of  inverting  the  new  em- 
peror was  performing,  the  enemy  mounted  the  fouth 
walls,  which  were  defended  only  by  200  nieu  ;  and 
the  fouth  gate  being  at  the  fame  time  abandoned,  the 
whole  army  broke  in.  They  were  oppofed,  how- 
ever, by  Hu-fye-hu  ;  who,  with  1000  foldiers,  conti- 
nued to  fight  with  amazing  intrepidity.  In  the  mean 
time  Sbcw-fu,  feeing  every  thing  irreparably  lofl, 
lodged  the  leal  of  the  empire  in  a  hoalc;  and  then 
canting  (heaves  of  ftraw  to  be  fet  round  it,  ordered  it 
to  be  fct  on  fire  as  foon  as  he  was  dead.  After  giving 
this  order  he  hanged  himfelf,  and  his  commands  were 
executed  by  his  domeftics.  Iln-fyc-hu,  who  dill  con- 
tinned  fighting  with  great  bravery,  no  focner  heard 


In  1238 

they  befieged  Lu-chew,  another  city  in  the  fame  pro- 
vince. They  furrounded  it  with  a  rampart  of  earth 
and  a  double  ditch  ;  but  the  Chinefe  general  ordered 
their  intrenchments  10  be  filled  with  immrnfe  quan- 
tities of  herbs  fteeped  in  oil,  and  then  . fet  on  fire, 
while  he  lhot  ftoncs  upon  them  from  a  lower  feven 
fiories  high.  At  the  fame  time  a  vigorous  fally  was 
made;  and  the  Mogul  army  being  thrown  into  the  nt- 
010ft  diforder,  were  obliged  finally  to  abandon  the 
fiegc  and  retire  northwards. 

In  1339,  thefe  barbarians  were  oppofed  by  2  ge- 
neral called  Meng-kong,  with  great  lucccfs;  who,  this 
and  the  following  year,  gained  great  honour  by  his 
exploits.  While  he  lived,  the  Moguls  were  never 
able  to  make  any  considerable  progress;  but  his  death, 
in  1246,  proved  of  the  greatell  detriment  to  the  Chi- 
nefe affairs;  and  foon  after,  tbc  Tarnrs  renewed  the 


of  the  tragical  death  of  the  emperor  than  he  drown-   war  with  more  vigour  and  fucceh  than  ever.  In 
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Stiff  they  re-entered  the  province  of  Sc-chwen;  but 
ftill  wet  with  vigorous  opposition  in  this  quarter,  be- 
canfe  the  Chinefe  took  care  to  have  Sc-cbwcti  furnith- 
cd  with  good  troops  and  generals.  Though  they 
were  always  beaten,  being  greatly  inferior  in  number 
10  their  enemies,  yet  they  generally  rctouk  the  cities 
the  Moguls  had  reduced,  as  the  latter  were  commonly 
obliged  to  withdraw  for  want  of  provtfions  and  fo- 
rage. In  1350  <hey  undertook  the  fiege  of  Ho-ebew, 
a  ilrongcity  to  the  weft  of  Peking,  defended  by  V.ing- 
kyen,  a  very  able  officer,  who  commanded  a  nume- 
rous garrifon.  Tbe  fiege  continued  from  the  month 
of  February  till  Auguftj  during  which  time  the  Mo- 
guls loft  an  immenfe  number  of  men.  On  the  10th 
of  Auguft  tbey  made  a  general  aflault  in  the  night. 
They  mounted  the  walls  before  the  governor  had  in- 
tcliigencet  but  were  fbon  attacked  by  him  with  the 
utmoft  fury.  The  Mogul  emperor,  Meng-ko,  hira- 
felf  came  to  the  fcalade  ;  but  his  prcfence  was  not  fuf« 
fic-icnt  to  overcome  the  valour  of  Vang-kyeo.  At 
the  fame  time  the  foaling- Udders  of  the  Moguls  were 
'  blown  down  by  a  ftorm ;  upon  which  a  terrible  flaogh- 
ter  enfurd,  and  among  the  reft  fell  the  emperor  him- 
fclf.  Upon  this  difafter  the  Mogul  generals  agreed  to 
raifc  the  liege,  and  retire  towards  Shen-G. 

On  the  death  of  Meng-ko,  H.ipilay,orKub|ay  Khan, 
who  fncccedcd  bim,  laid  fiege  to  Vu-cbang-fu,  a  city 
not  far  diftant  from  the  capital  of  the  Song  empire. 

At  this  the  emperor  being  greatly  alarmed,  distribu- 
ted immenfe  firms  among  his  troops  j  and,  having  raifed 
a  formidable  army,  marched  10  the  relief  of  Vu-chang- 
fo.  Unfortunately  the  command  ot  this  army  was  com- 
mitted to  the  care  of  Kya-tfe-tau,  a  man  without 
either  courage  or  experience  in  war.  He  was  befides 
very  vain  and  vindictive  in  his  temper ;  often  ufing 
the  beft  officers  ill,  and  entirely  overlooking  their  me- 
rit, which  caufed  many  of  them  to  go  over  to  the 
Moguls.  The  fiege  of  Vo-chang-fu  wjs  commenced, 
and  had  continued  a  co-ifiderable  time,  when  Kya-ife- 
tau,  afraid  of  its  being  loft,  and  at  the  fame  time  uot 
daring  to  take  any  effectual  llep  for  its  relief,  made 
propofals  of  peace.  A  treaty  was  accordingly  con- 
eluded,  by  which  Kya-tfe-tau  engaged  to  pay  an  an- 
nual tribute  of  about  L.eo.ooo  in  diver,  and  as  much 
in  filk }  acknowledging  I  ike  wife  tbe  Ibvertignty  of  the 
Moguls  over  the  Song  empire.  In  conference  of 
this  treaty,  the  Moguls  retreated  after  the  boundaries 
of  the  two  empires  had  been  fixed,  and  repuflcd  tbe 
Kyang ;  but  170  of  them  having  ftaid  on  the  other  fide 
of  the  river,  were  pot  to  death  by  Kya-tfe-tau. 

This  wicked  mitiiftcr  totally  concealed  from  the 
emperor  his  having  made  fiich  a  fliamefu!  treaty  with 
the  Moguls;  and  the  170  foldiers  maJTiicred  by  his 
order,  gave  oecafion  to  report  that  the  enemy  bad 
been  ocfea  d  1  fi»  that  the  Song  court  believed  that 
they  had  been  compelled  to  retreat  by  the  fupeiior 
valour  and  wifdom  of  Kya-ife-tan.  T!<i*  proved  the 
ruin  of  the  empire;  for,  hi  1260,  the  Mogul  empe- 
ror fent  Hatiking  to  the  Chinefe  court  to  execute  the 
treaty  according  ro  rbe  terms  agreed  on  with  Kya- 
tfe-tiu.  The  minifter,  dreading  the  arrival  of  this 
envoy,  imprilbned  him  mar  Nanking;  and  took  all 
poffible  care  thai  neither  Hupilay,  nur  Li-tfong  the 
Chinefe  emperor,  flmuld  ever  hear  any  thing  of  him. 
It  was  impolliblc  fuch  unparalleled  condufl  could 


fail  to  produce  a  new  war.  Hupiiay's  courtiers  in-  China, 
ceflkntly  pre  lied  him  to  revenge  bimfclf  on  the  Soug  '  "  ' 
for  their  treacherous  behaviour  5  and  he  (con  publithed 
a  manifclio  againft  them,  which  was  followed  by  a 
renewal  ot  hollilities  in  1368.  The  Mogul  army  a- 
mouated  to  200,000  men;  but  not withlla tiding  their 
numbers,  little  pro^refs  was  made  till  the  year  1371. 
Syan-yang  and  Patching,  cities  in  the  province  ot  Se- 
chew  hail  been  befieged  tor  a  long  time  jiufFcc*luaily  ; 
but  this  year,  an  Igur  lord  adviietl  Hupilay  to  fend  for 
fevcral  of  thofe  engineers  out  of  the  weft,  who  knew 
how  to  caft  f touts  of  150  pounds  weight  out  of  their 
engines,  which  made  holes  of  feven  or  eight  feet  wide 
in  the  ftrongeft  walls.  Two  of  thefc  engineers  were 
accordingly  Tent  for;  and  after  giving  a  fpecimen  of 
their  art  before  Hupitay,  were  fent  to  the  army  in 
1373*  In  the  beginning  of  1273  they  planted  their 
engines  againft  the  city  of  Fan  ching,  and  prrfently 
made  a  bleach  in  the  walls.  Aftei  a  bloody  conflict 
the  fnburbs  were  taken;  and  foon  after  the  Moguls 
made  thcmfelves  tnafters  of  the  walls  and  gates  of  the 
city.  Neverthelefs,  a  Chinefe  officer,  with  only  100  4* 
foldiers,  refolvcd  to  fight  from  llreet  to  ftrcet.  This  Defperate 
he  did  for  a  long  time  with  the  greatcft  obitinacy,  conflift. 
killing  vaft  numbers  of  the  Moguls;  and  both  parties 
are  fatd  to  have  been  fo  much  overcome  with  third, 
that  they  drank  human  blood  to  quench  it.  The  Chi- 
nefe J'ct  fire  to  ihe  houfes,  that  the  great  beams,  fall- 
ing down,  might  embarrafs  the  way  of  their  parfuerst 
but  at  laft  being  quite  wearied  out,  and  filled  with  de- 
fpair,  they  put  an  end  to  their  own  lives.  After  the 
taking  ot  Fan-ching,  all  the  materials  which  had  fer» 
ved  at  tbe  fiege  were  tranfported  to  Seyerj-yang. 
The  two  engineers  polled  thcmfelves  againft  a  wood- 
en entrenchment  raited  on  the  ramparts.  This  they 
quickly  dcmoliihed :  and  the  befieged  were  lb  inti- 
midated by  the  noife  and  havock  made  by  the  ftones 
call  from  thefe  terrible  engines,  that  they  immediate, 
ly  furrendered. 

In  1274,  Pe-yen,  an  officer  of  great  valour,  and  en- 
dowed with  many  other  good  qualities,  was  promoted 
to  the  command  of  the  Mogul  army.  His  firft  ex- 
ploits were  the  taking  of  two  ftrong  cities;  after 
which  he  palTr d  the  great  nver  Ky-ang,  defeated  the 
Song  army,  and  laid  fiege  to  Vu-chang-fn.  This  city 
w»s  foon  intimidated  two  a  furrender;  and  ^Pe-yen,  by 
re/training  ihe  barbarity  of  his  foldiers,  whom  he 
would  not  allow  to  hurt  any  body,  foon  gained  the 
hearts  of  the  Chinefe  fo  much,  that  fevcral  cities  fur- 
rendered  10  him  011  the  firft  fuminons.  In  ihe  mean 
time  the  tre.ichcrous  Kya-tfe-tau,  who  was  fent  to  op- 
pofe  Pe-yen,  was  not  afhamed  to  propofc  peace  on  the 
terms  he  had  formerly  concluded  with  Hupilay ;  but 
ihcfe  being  rejected,  be  was  obliged  at  length  to  come 
to  au  engagement.  In  this  he  wa*  defeated,  and  Pe- 
yen  continued  his  couqur  (Is  with  great  rapidity.  Hav- 
ing taken  the  city  of  Nanking,  and  foine  others,  he 
marched  inwards  K..ug-ohew-A»,  the  capital  of  the  4* 
Song  empire.  Peace  was  now  again  propofed,  but  re-  Cftintfc 
jecicd  by  the  Mogul  general;  and  at  laft  the  emprefc emprci* 
was  conftrained  to  put  herfclf,  with  her  Ion,  tbcnau^ 
infant,  into  the  hands  of  Pe-ycn,  who  immediately 
fent  them  to  Hupilay. 

The  fubuiiflion  of  the  emprefs  did  not  yet  put  an 
end  10  the  war.    Many  of  the  chief  officers  fwore  to 

do 
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do  their  otmoft  to  refcue  her  from  ihc  hands  of  her 
enemies.  In  confequence  of  this  refolotion  they  dif- 
tripled  ibeir  money  among  ihe  foldicrs,  and  foon 
got  together  an  army  of  40,000  men.  This  army  at- 
tacked the  city  where  the  yonng  emperor  Rung* 
tfong  was  lodged,  bat  without  fnecefs ;  after  which, 
and  fevcral  other  vain  attempts,  they  raifed  one  of 
his  brothers  withe  throne,  who  iben  took  upon  him 
the  name  of  Twon-tfong.  He  was  but  nine  years  of 
age  when  he  was  raifed  to  the  imperial  dignity,  and 
enjoyed  it  bat  a  very  ihort  time.  In  1377  he  was  til 
great  danger  of  periwing,  by  reafon  of  the  fliip  on 
board  which  he  then  was  being  cad  away.  The 
poor  prince  fjell  into  the  water,  and  was  taken  up  half 
dead  with  the  fright.  A  great  part  of  his  troops  pe- 
ri Die  il  at  that  time,  and  he  foon  after  made  fin  is  of 
fubmiuion  to  Hupilay.  Thefe,  however,  were  not 
accepted  t  for,  in  1278,  ihe  unhappy  Twon-tfong  was 
obliged  co  retire  into  a  little  defertidand  on  the  coaft  of 
Qnang-totig,  where  he  died  in  the  nth  year  of  his  age. 

Notwitbttanding  the  progrefs  of  the  Moguls,  vail 
territories  Hill  remained  to  be  fubducd  before  they 
cook)  become  mailers  of  all  the  Chinefe  empire.  On 
the  death  of  Twon-tfoog,  thtrefore,  ihe  mandarins 
railed  to  the  throne  his  brother,  named  Tc-ping,  at 
that  time  but  eight  years  of  age.  His  army  confided 
of  no  fewer  than  200,000  men ;  but  being  utterly  void 
of  difciplinc,  and  entirely  ignorant  of  the  art  of  war, 
they  were  defeated  by  20,000  Mogul  troop*.  Nor 
was  the  fleer  more  fuccefsful 1  for  being  put  in  con- 
fufionby  that  of  the  Moguls,  and  the  ctnpsror  in  dan- 
ger of  tailing  into  their  hands,  one  of  the  officers  ta- 
king him  on  bis  (boulders,  jumped  with  bint  into  the 
lea,  where  they  were  both  drowned.  Moil  of  the 
mandarins  followed  this  example,  as  did  aifo  the  cin- 
prefs  and  miniAtr,  all  the  ladies  and  maids  of  honour, 
aud  multitudes  of  others,  inibmoch  that  100,000  people 
are  thought  to  have  perifhed  on  that  day.  Thus  end- 
ed the  Chinefe  race  of  emperors ;  and  tuc  Mogul  dy- 
nafty,  known  hy  the  name  ofTwnr,  emnmenc*  d. 

Though  no  race  of  men  that  ever  ex: fled  were 
more  remarkable  for  cruelty  and  barbarity  than  the 
Moguls  ;  yet  it  doth  not  appear  that  the  emperors  of 
the  Yw^n  dynafty  were  in  any  refpeel  worfe  than 
their  predeccflbrs.  On  the  contrary,  Hopilay.  by  the 
Chinefe  called  Sbht/u,  found  the  way  of  reconciling 
the  people  to  his  government,  and  even  of  endearing 
himfelf  to  them  fo  much,  that  the  reign  of  his  family 
is  to  this  day  Aylcd  by  the  Chinefe  tht  vtife  gtveru- 
taent.  This  he  accempliihcd  by  keeping  as  clofe  as 
poflible  to  their  ancient  laws  and  cuftoms,  by  his  mild 
and  juft  government,  and  by  his  regard  for  their 
learned  men.  He  was  indeed  afinimed  of  the  igno- 
rance and  barbarity  of  his  Mogul  fub>  els,  when  com- 
pared with  the  Cbincfe.  The  whole  knowledge  of 
the  former  was  fummed  np  in  ibeir  {kill  in  managing 
their  arms  and  horfes,  being  perfectly  deftitote  of 
every  art  or  fcience,  or  even  of  the  knowledge  of 
letters.  In  1269,  he  had  catifed  the  Mogul  charac- 
ters to  be  contrived.  In  1280,  he  canfed  Ionic  mathe- 
maticians fearch  for  the  fiwrce  of  tbe  river  Whang-ho, 
which  at  that  time  was  nnknowu  to  tbe  Chinefe  them- 
selves. In  four  months  time  they  arrived  in  the 
country  where  it  rife*,  and  made  a  map  of  it,  which 
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tbey  prefented  10  his  majefty.   The  fame  year  a  trea- 
tife  on  afironomy  was  pt>bli(hed  by  his  order  5  and,  in  v 
1282,  he  ordered  the  learned  men  to  repair  from  all 
parts  of  the  empire  10  examine  the  ftatc  of  literature, 
and  take  meafures  for  its  advancement. 

At  his  firll  acceflion  to  the  crown  he  fixed  his  reft- 
dence  at  Tay-ywcn-fu,  the  capital  of  Shen-fi ;  but 
thought  proper  alterwards  10  remove  it  to  Peking. 
Here,  being;  informed  that  the  barks,  which  brought 
to  court  the  tribute  of  the  footbern  provinces,  or  car- 
ried on  the  trade  of  the  empire,  were  obliged  to  come 
by  fea,  and  often  differed  Ihipwreck,  he  caofed  that 
celebrated  canal  to  be  made,  which  is  at  prefent  one 
of  the  wonders  of  the  Chinefe  empire,  being  500 
leagues  in  length.  By  this  canal  above  90.00  imperial 
barks  iranfport  with  eafe,  and  at  fmall  expence,  the  tri- 
bute of  grain,  rice,  filks,  &e.  which  is  annually  paid 
to  the  court.  In  the  third  year  of  his  reign  Shi-tfu 
formed  a  delign  of  reducing  the  iQands  of  Japan,  and 
the  kingdoms  of  Tonkquin  and  Cochin-china.  Both 
tbcfe  enterprifes  ended  unfortunately,  but  the  firft 
remarkably  fo  ;  for  of  100,000  perfons  employed  in 
it,  only  four  or  five  cfcaped  with  the  Iceland  uly  news 
of  the  dt-flruction  of  the  red,  m  ho  all  penilied  by  fliip- 
wreck.  Sbi-ilu  reigned  ij  years,  died  in  the  80th  year 
of  his  age,  and  was  fucceeded  by  his  grandfon.  The  Meruit 
throne  comiuued  in  the  Ywen  family  till  the  year  1 367,  omen  out. 
when  Shun-ti,  the  la  ft  of  that  dynafty,  was  driven  out 
by  a  Chinefe  named  Cbn.  During  this  period  the 
Tartars  had  become  enervated  by  long  profperity  j 
and  the  Chinefe  had  been  roufed  into  valour  by  their 
fubjeelion.  Shun-ti,  the  reigning  prince,  was  quite 
funk  in  floth  and  debauchery;  and  tbe  empire,  betides,  ^ 
wa»oppreilcd  by  a  wicked  minifter  named  Ana.  In  Exploits  of 
June  isjc,  Chu,  a  Chinefe  of  mean  extraction,  and  <  ~ 
head  of  a  fmall  party,  fet  out  from  How-chew,  puled 
the  Kyang,  and  took  Tayping.  He  then  afldciated 
btmfelf  with  fnme  other  malcontents,  at  tbe  head  of 
whom  he  reduced  the  town  of  Tu-chew,  in  Kysng- 
nan.  Soon  after  he  made  himfelf  mailer  of  Naiki^g, 
having  defeated  the  Moguls  who  come  to  its  rtliet.  In 
December  1356,  he  was  abie  to  raife  too.ooo  men, 
at  the  betd  ot  whom  he  took  the  city  of  b-chew,  in 
the  call  borders  of  Quang.fi  and  here,  auembling  his 
generals,  it  was  refolvcd  neither  to  commit  Daughters 
nor  to  plunder.  Tbe  molt  formidable  enemy  he  had 
to  deal  with  was  Chat  -jfw-ljang,  fly  ted  "  emperor  of 
the  Han."  This  man  being  grieved  at^  tbe  progrefs 
made  by  Chu,  equipptd  a  fleet,  and  raifed  a  formi- 
dable army,  in  order  to  reduce  Nan-cbang-fn,  a  city 
of  Kyang-ii,  which  his  aniagomil  had  m.-.de  himfelf 
maftcr  of.  Tbe  governor,  however,  found  means 
to  inform  Chu  of  his  danger  i  upon  which  that  chief 
caufed  a  fleet  to  be  fitted  out  at  Nanking,  in  which 
he  embarked  200,cco  leldirrs.  As  foon  as  Clicn  ycw- 
lyang  was  informed  01  his  enemy's  approach,  he  raifed 
the  liege  of  Nan-chang-fu,  and  gave  orders  fur  at- 
tacking Cbu's  naval  force.  An  engagement  enfued 
between  a  part  of  the  fleets,  in  which  Chu  proved 
victorious  ;  and  next  day,  all  ihe  fcjuadrons  having 
joined  in  order  to  cvute  •  10  a  general  engagement, 
Chu  gained  a  fecond  victory,  and  burnt  luo  of  the 
enemy's  vvflcls.  A  third  and  fourth  engagement  hap- 
pened, in  both  which  Chu  gained  the  victory    aud  in 
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the  lafl, Chen-ycw-lyang  himfclf  was  killed,  bis  Ion 
taken  prifoncr,  and  bis  generals  obliged  10  forrendcr 
thcrofelves,  with  all  their  forces  and  vcHcls. 

la  January  1364,  Chu's  generals  propofed  to  have 
him  proclaimed  emperor  i  but  this  he  declined,  and 
at  firft  contented  bimfelf  with  the  title  of  king  of  U. 
J11  February  he  made  himfclf  mailer  of  Vu-cbang-fa, 
capital  of  ITo-e'.utng;  where,  with  his  ufual  humanity, 
be  relieved  tbofc  in  diflrels,  encouraged  the  literati, 
and  would  allow  his  (roups  neither  to  plunder  nor  de- 
ft roy.  This  wife  conduit  procured  him  an  eafy  con- 
eiueft  both  of  Kyang-fi  and  Hu-quang.  The  Chiucfe 
Jubmittcd  to  him  in  crowds,  and  profefled  tbe  grcateft 
veneration  and  refpret  for  bis  pcrfon  and  govern* 
went. 

All  this  time  Shun-ti,  with  an  tinaccouniable  negli- 
gence, never  thought  of  exerting  himfclf  againft  Chu, 
but  continued  to  employ  his  forces  againft  the  rebels 
who  had  taken  op  arms  in  various  parts  of  the  empire  j 
fo  that  Chu  found  himfclf  in  a  condition  to  aflame  the 
title  of  emperor.  This  he  chofe  10  do  at  Nanking  on 
the  firft  day  of  the  year  1368,  After  this  his  troops 
entered  the  province  of  II>>r..ni,  which  they  prelently 
reduced.  In  tbe  third  month,  Chu,  who  had  now 
taken  the  title  of  Hcng-vtt,  or  Tay-tfu,  reduced  the 
fortrefs  of  Tong-quan :  after  which  bis  troops  entered 
Pecheli  from  Hunan  ou  tbe  one  fide,  and  Shan-tong 
0:1  the  other.  Here  his  generals  defeated  and  killed 
one  of  Shnn-ti's  officers ;  alter  which  they  took  theory 
of  Tong-chcw,  and  then  prepared  to  attack  the  eapU 
tal,  from  which  they  were  now  but  12  miles  diftant. 
On  their  approach  the  emperor  fled  with  all  bis  family 
beyond  tbe  great  wall,  and  thus  pot  an  end  to  the  dy- 
nafty  of  Ywen.  In  1370  he  died,  and  was  fucceeded 
by  his  Ion,  whom  tbe  fwceeflbr  of  Hong-vu  drove  be- 
yond  the  Kobior  Great  Deferr,  which  feparatcs  China 
from  Tartary.  They  continued  their  incurfions,  how- 
ever, for  many  years  i  nor  did  they  ceafe  their  at- 
tempts tilt  1583,  when  vail  numbers  of  them  were  cnt 
in  pieces  by  the  Chinefe  troops. 

The  sift  dynafty  of  Chinefe  erapcrors,  founded  in 
1 368  by  Chu,  continned  till  the  year  1644,  when  tbey 
were  again  expelled  by  the  Tartars.  The  lafi  Chinefe 
emperor  was  named  Whay-tfong,  and  afcendrd  the 
throne  in  1618.  He  was  a  great  lover  of  the  feiences, 
and  a  favourer  of  the  ChriAians ;  though  ranch 
addicled  to  the  fopcrflitions  of  the  Bonzes.  He  found 
himfclf  engaged  in  a  war  with  the  Tartars,  and  a 
number  of  rebels  in  different  provinces.  That  he 
might  more  effectually  fupprefs  the  latter, he  rcfolved 
to  make  peace  with  the  formers  and  for  that  end  fetu 
one.  of  bis  generals,  named  Tvem,  into  Tariary,  at 
the  head  of  an  army,  with  foil  power  to  ne^ociate  a 
peace  ;  but  that  traitor  made  one  upon  fucb  fhauteful 
terms,  that  tbe  emperor  refofed  to  ratify  it.  Ywen, 
in  order  to  oblige  his  mailer  to  comply  with  the  terms 
made  by  himfclf,  puifoned  his  beft  and  molt  faithful 
general,  named  Mau-t?tn~hng ;  and  then  defired  the 
Tartars  to  march  directly  to  Peking,  by  a  road  dif- 
ferent from  that  which  be  took  with  his  army.  This 
they  accordingly  did,  and  laid  liege  to  the  capital. 
Ywen  was  ordered  to  come  to  its  relief :  bur,  on  his 
arrival,  was  put  to  the  torture  and  ftranglcd ;  of  which 
the  Tartars  were  no  fooner  informed,  than  tbey  raifed 
tbefirge,  and  retnrncd  to  their  own  country.  In  1636, 


the  rebels  abovcmentior.ed  compofed  four  gveif  ar-  CMm; 
mice,  commanded  by  as  many  generals  ;  which,  how- v  1  « — 
ever,  were  foon  reduced  to  two,  commanded  by  Li 


and  Chang.   Theft  agreed  to 


empire  be- 


tween tbctn ;  Chang  taking  the  weftcrn  provinces, 
and  Li  the  caftcrn  ones.  The  latter  feized  on  part  of 
Sben-fi,  and  then  of  Honan,  whofe  capital,  named 
Kay-fong-fu,  be  laid  Cege  to,  but  was  repulfed  with 
lofs.  He  ren-.wed  it  fax  months  after,  but  without 
fuccefs;  the  beficged  choofwg  rather  10  feed  on  human 
fled)  than  furrendcr.  The  imperial  forces  coming 
foon  after  to  its  affifiance,  the  general  made  no  doubt 
of  being  able  to  deftroy  the  rebels  at  once,  by  break- 
ing down  the  banks  of  the  Yellow  River  ;  but  ttnfor- 
tun-ncly  the  rebels  c leaped  to  the  mountains,  while  :lie 
city  was  quite  overflowed,  and  500,000  of  the  inhabi- 
tants pcrifhed. 

After  this  difafter,  Li  marched  into  the  provinces 
of  Shen-fi  and  Honan  $  where  he  put  to  death  all  tbe 
mandarins,  exacted  great  fonts  from  tbe  officers  in  . 
place,  and  (bowed  no  favour  to  any  but  the  populace, 
whom  he  freed  from  all  taxes :  by  this  means  he  drew 
fo  many  to  his  intcrcft,  that  be  thought  himfclf  ftrong 
enough  to  * Hii roc  the  title  of  emperor.   He  next  ad- 
vanced towards  the  capital,  which,  though  well  gar- 
riibned,  was  divided  into  factions.  Li  had  taken  care 
to  introduce  before-hand  a  number  of  his  men  in  dif* 
guife  ;  and  by  thefe  the  gates  were  opened  to  him  tbe  gg 
third  day  alter  bis  arrival.   He  entered  the  city  in  Unhappy 
triumph  at  the  head  of  300,000  men »  whilft  the  em-  fate  of  the 
peror  kept  bimfetf  tout  up  in  his  palace,  buficd  only  emperor 
With  bis  foperfHtions.    It  was  not  long,  however,  be-  "V?  h'4  ta' 
fore  he  found  himfclf  betrayed  :  and,  tinder  the  great-  m'  y' 
eft  conflo  nation,  made  an  effort  to  get  cut  of  the  pa- 
lace, attended  by  about  6co  of  his  guards.    He  was 
Itill  core  furprif'cd  to  fee  himfclf  trcac  heron  fly  aban- 
doned by  them,  and  deprived  of  all  hopes  of  efcaping 
the  intolts  9f  his  fuhjecb.  Upon  this,  preferring  death 
to  the  difgrace  of  falling  alive  into  their  hands/he  im- 
mediately retired  with  bis  emprefs,  whom  he  tenderly 
loved,  and  the  princefs  her  daughter,  into  a  private 
pan  of  the  garden.  His  grief  was  fo  great  that  be  was 
not  able  to  otter  a  word  ;  bat  flic  foon  understood  his 
meaning,  and,  after  a  few  blent  embraces,  hanged 
hcrfclf  on  a  tree  hi  a  filking  firing.  Her  hufband  ftaid 
only  to  write  thefe  words  on  the  border  of  his  veft  ; 
u  I  have  been  bafely  deferted  by  my  fc-bjciffs }  do 
what  yen  will  with  me,  but  fpare  my  people."  He 
then  cut  off  the  young  princefs's  head  with  one  drake 
of  bis  fey m bar,  and  banged  bimfelf  on  another  tree, 
in  tbe  lytb  year  of  his  reign,  and  361b  of  bis  see.  His 
prime  mtnifter,  queens,  and  eunuchs,  followed  bis  ex- 
ample »  and  thus  ended  the  Chinefe  monarchy,  to  give 
place  to  that  of  the  Tartars,  which  hath  continued  ever 
iir.cc. 

It  was  fame  time  before  the  body  of  the  unfortu- 
nate monarch  was  found.  At  laA  it  was  brought  be- 
fore the  rebel  Li,  and  by  him  tifed  with  the  utmofl 
indignity}  after  which  he  canfed  two  of  Whey-tfong's 
fons,  and  all  bis  miniflers,  to  be  beheaded  i  but  his 
eldest  ion  happily  efeaped  by  flight.  Tbe  whole  empire 
fubmitted  peaceably  to  tbe  ufnrpcr,  except  prince  U- 
fan-ghcy,  who  commanded  the  imperial  forces  in  the 
province  of  Lyatwong.  This  brave  prince,  finding 
bimfelf  unable  to  cope  with  the  ufurper,  invited  the 
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Tartars  to  his  aflirtance,  and  Tfong-tc  ihcir  king  im- 
mediately joined  him  with  an  army  of  8o,oco  men. 
Upon  this  the  ufurper  marched  directly  to  Peking  ;  but 
not  thinking  himfclf  fafe  there,  plundered  and  burnt 
the  palace^  and  then  fled  with  the  immenfe  trcafare 
lie  had  got.  What  became  of  him  afterwards  we  arc 
not  told  ;  b'H  i he  young  Tarur  monarch  wa3  imme- 
diately declared  emperor  of  China,  his  father  Tfong- 
te  having  died  alinoft  as  foon  as  he  fet  his  foot  in  that 
empire. 

The  new  emperor,  named  Shun-dii,  or  Xun-cht,  be- 
gan bis  reign  With  rewarding  U-fan-gbcy,  by  con- 
ferring upon  him  the  title  of  King;  and  afligned  him 
the  city  of  Si-gnan-fu,  capital  of  Suen-fi,  for  his  refi- 
dencc.  This,  however,  did  not  hinder  U-fan-ghey 
from  repenting  of  his  error  in  calling  in  the  Tartars, 
or,  as  he  bimfelf  afed  to  phrafe  it,  in  lending  for  )i- 
ohs  to  drive  away  dogs."  In  1674,  he  formed  a  very 
flrong  alliance  againll  them,  and  had  probably  pre- 
vailed it  his  allies  had  been  faithful;  but  they  trea- 
chcron.ly  crierted  i:im  ur.c  after  another  :  vvbicli  h  af- 
fected him,  that  he  died  foon  after.  In  168 1  Hong- 
wha,  Ion  to  U-fan-ghey,  who  continued  his  efforts  a- 
gainft  the  Tartars,  was  reduced  to  fuch  ftraiis  that  he 
put  an  end  to  his  own  life. 

During  this  fpace,  there  had  been  forae  reJiAance 
made  to  the  Tartars  in  many  of  the  provinces.  Two 
princes  of  Chinefe  extraction  had  at  different  times 
been  proclaimed  emperors  ;  bm  both  of  them  were 
overcome  and  put  to  death.  In  1682,  the  whole  15 
provinces  were  fo  effectually  fubdoed,  that  the  em- 
peror Kang-hi,  fuccelTor  to  Sh-.inc-hi,  determined  to 
vide  his  native  dominions  of  Tartary.  He  was  ac- 
companied by  an  army  of  70,000  men,  and  continued 
for  feme  months  taking  the  diverfion  of  hunting. 
This  he  continued  to  do  for  fome  years;  and  in  his 
journeys  took  father  Verbeift  along  with  him  ;  by  which 
means  we  have  a  better  dtfeription  of  thefe  countries 
than  could  poffibly  have  been  otherwife  obtained. 
This  prince  was  a  great  encoursger  of  learning  and 
of-  die  Chriftian  religions  in  favour  of  which  lafi  he 
publilhed  a  decree,  dated  in  1692.  In  1716, however, be 
revived  foinc  obiolete  lawsagainft  the  Chriuiants  nor 
could  the  Jefuiis  wiih  all  their  art  prcferve  the  footing 
they  had  got  in  China.  The  caafes  of  this  alteration 
in  hi 
been 

known  character  of  the  Jcfuits,  it  will  be  readily  be- 
lieved, that  there  was  fomething  more  at  bottom. 
This  emperor  died  in  1732,  and  was  fuccecdcd  by  his 
fon  Yon-ching  s  who  not  only  gave  no  encouragement 
10  the  milGonarics,  bot  perfecatcd  alt  Christians  of 
whatever  denomination,  not  excepting  eventhofeof 
the  imperial  race.  At  the  beginning  of  his  reign  he 
baniihed  all  the  Tefaits  into  the  city  of  Canton,  and  in 
1722  they  were  baniihed  from  thence  inioMa-kau,  a 
little  iflmd  inhabited  by  the  Portngtiefe,  but  fubjeel  to 
China.  He  died- in  1736  s  bat  though  the  Jefuits  en- 
tertained great  boprs  from  his  fncceffbr,  we  have  not 
beard  that  they  have  yet  met  with  any  fuccefs. 

Thus  we  have  given  an  account  of  the  moll  memo- 
rable tranfa&ion*  recorded  in  the  Chinefe  hiflory.  It 
now  remains  only  to  defcribc  the  prefent  flats  of  the 
empire  and  its  inhabitants,  according,  to  die  belt  and 
latcfl  accounts. 
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The  climate  as  well  as  the  foil  of  this  cxienfivc  em- 
pire is  very  different  in  different  parts ;  fevcre  cold  be 
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rcfoluiion  are,  by  ihe  miSonaries,  faid  to  have 
the  flanders  of  the  mandarins:  but,  from  the 


ing  often  iclt  in  the  northern  provinces,  while  the  in-  climate, 
habitants  of  thefouthern  ones  are  fcaree  able  to  bear  footed 
the  heat.  In  general,  however,  the  air  is  accounted  produce, 
wholeforae,  and  the  inhabitants  live  to  a  grc;.t  age, — 
The  northern  and  weitcvn  provinces  lave  many 
mountains,  which  in  the  latter  are  cultivated,  but 
in  the  north  are  barren,  rocky,  and  incapable  of  im- 
provement. On  the  mountains  of  Chenfi,  Honan,  Can- 
ton, and  Fokien,  are  many  forefis,  abounding  with  tall, 
ftraight  trees,  of  different  hinds,  fit  for  building,  and 
particularly  adapted  for  malts  and  fhip-timber.  Thefe 
are  ufed  by  the  emperor  in  his  private  buildings t  and 
from  thcte  forefls  enormous  trunks  arc  fometimes 
iranfportcd  to  the  diftaucc  of  more  than  300  leagues. 
Other  mountains  contain  quickfilver,  iron,  tin,  copper, 
gold,  and  lilver.  Formerly  thefc  lalt  were  not  allowed 
to  be  opened,  left  the  people  fhould  thereby  be  in- 
duced to  neglect  the  natural  riches  of  the  foil;  and 
it  is  certain,  that,  in  the  15th  century,  the  emperor 
caufed  a  mine  of  precious  Hones  to  be  fliut,  which  had 
been  opened  by  a  private  pcrfon.  Of  late,  however, 
the  Chinefe  arc  lefs  fcrupulous,  and  a  great  trade  in 
gold  is  carried  on  by  them.  Many  extravagant  fables  are 
told  by  the  Chinefe  of  iheir  mountains,  particularly  of 
one  in  Chen-fi  which  throws  out  flames,  and  produces 
violent  tempefts,  whenever  any  one  beats  a  drum  or 
plays  on  a  mufical  inftrument  near  it.  In  the  province  of 
Folkien  is  a  mountain,  the  whole  of  which  is  an  idol,  or 
ftatue  of  the  god  Fo.  This  natural  coloffus,  for  it 
appears  not  to  have  beets  the  work  of  art,  is  of  fuch 
an  enormous  fixe,  that  each  of  its  eyes  is  feveral  miles 
in  circumference,  and  its  nofe  extends  fume  leagues.  54 

China  has  feveral  large  lakes;  the  principal  one  is- Lakes  and 
that  named  Poyang-hou,  in  the  province  of  Kiang-fi. 
It  is  formed  by  the  confluence  of  four  Urge  rivers,  ex- 
tends near  ico  leagues  in  lengths  and,  like  the  fea, 
its  waters  are  raifed  into  tcmpeiluoos  waves.  The  em- 
pire is  watered  by  an  immenfe  number  of  rivers  of  dif- 
ferent  fizes,  of  which  two  are  particularly  celebrated, 
vis.  the  Ta»g-t/itiaug,or fm tftbt fits, and  Htaug  lo, 
or  the  Tillmt  river.  The  former  rifes  iu  the  province 
of  Yon-nan,  and  palling  through  Hou-quang  and 
Kiang-nan,  falls  into  the  eaftern  ocean,  afteraconrfe 
of  1200  miles,  oppofite  to  the  ifland  of  Tfon-ming, 
which  is  formed  by  the  fand  accumulated  at  its  month. 
This  river  is  of  immenfe  iize,  being  half  a  league  broad 
at  Nanking,  which  is  near  100  miles  from  its  mouth. 
The  navigation  is  dangerous,  fo  that  great  num- 
bers of  vefTels  are  loft  on  it.  It  runs  With  a  rapid 
current,  forming  feveral  illands  in  its  courfs,  whic'i 
are  again  carried  off  and  new  ones  formed  in  diffcrcsu 
places,  when  the  river  is  fwelled  by  the  torrents  from 
the  mountains.  Thefe  iflands,  while  they  remain, 
are  very  ufefn! ;  producing  great  quantities  of  reeds 
ten  or  twelve  feet  high,  which  are  ufed  in  all  the 
neighbouring  countries  for  fuel.  The  Huang-bo,  or 
yellow  river,  has  its  name  from  the  yellow  colour  given 
it  by  the  clay  and  fand  walhed  down  in  the  time  of 
of  rain.  It  rifes  in  the  mountains  which  border  the 
province  of  Te-tchuen  on  the  weft,  and  after  a  coorfe 
of  near  600  leagues,  difebarges  itfclf  into  the  cafiera 
not  far  from  the  mouth  of  the  Kiajtg.  It  is  very 
broad  and  rapid,  but  fo  fliallow  that  it  is  fcaree  navi- 
gable* 
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gjble.  It  is  very  liable  to  inundations,  often  overflow- 
ing its  banks,  and  dellroying  whole  villages.  For  this 
reafoo  it  has  been  found  neceflary  to  confine  it  in  fe- 
deral places  by  long  and  itrong  dykes  j  which  yet  do 
not  entirely  anfwer  the  purpofe.  The  people  ol  Ho- 
nan,  therefore,  whofe  land  ta  exceedingly  low,  have 
farrounded  moftof  their  cities  with  Itrong  ramparts  of 
earth  faced  with  turf,  at  tbe  diflance  of  three  fur- 
longs. 

Tiie  Chinefe  have  been  ac  great  pains  to  turn  their 
lakes  and  rivers  tothe  advantage  of  commerce,  by  pro- 
mocing  an  iulaud  navigation.  One  of  their  princip.il 
works  for  this  purpofe,  is  the  celebrated  canal  reaching 
from  Canton  to  Peking,  and  forming  a  communication 
between  the  fouthern  and  northern  provinces.  This  ca- 
nal extends  through  no  lei's  a  fpice  than  600  leagues ; 
but  its  navigation  is  interrupted  in  one  place  by  anioun- 
tata,  where  pallciigcrs  arc  obliged  to  travel  10  or  12 
leagues  over  land.  A  number  of  other  canals  are  met 
with  in  this  and  other  provinces]  mod  of  which  have 
been  executed  by  tbe  indultry  of  tbe  inhabitants  of  dif- 
ferent cities  and  towns,  in  order  to  promote  their  com- 
munication with  the  various  parts  of  the  empire.  M. 
Grolier  remarks,  that,  in  thefe  works,  the  Chinefe  have 
"  furmounlcdobflacles  that  perhaps  would  have  difcou- 
raged  any  other  people  j  fucb,  lor  example,  is  a  part  of 
a  canal  which  conducts  from  ChM-k'mg  to  /fbtg~f*." 
Near  thefe  cities  there  are  two  canals,  the  waters  of 
which  do  not  communicate,aiid  which  differ  ten  or  twelve 
feet  in  their  level.  To  render  this  place  paffible  for 
boats,  the  Chinefe  have  con  ft  rocked  a  double  glacis  of 
large  ftoues,  or  raiber  two  inclined  planes,  which  unite 
in  an  acute  angle  at  their  upper  extremity,  and  extend 
on  each  fide  to  the  furface  of  the  water.  If  the  bark 
is  in  tbe  tower  canal,  they  pufh  it  up  the  plane  of  the 
firft  glacis  by  means  of  feveral  capllans,  until  it  is 
railed  to  the  angle,  when  by  its  own  weight  it  glides 
down  the  fecond  glacis,  and  precipitates  ittclf  into 
the  water  of  the  higher  canal  with  the  velocity  of  an 
arrow.  It  is  aftouiming  that  thefc  barks,  which  are 
generally  very  long  and  heavily  load  en,  never  burft 
afonder  when  they  are  balanced  on  this  acute  angle ; 
however,  we  never  hear  of  any  accident  of  this  kind 
happening  in  the  paffage.  It  is  true,  they  take  the 
precaution  of  ufing  for  their  keels  a  kind  of  wood 
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which  is  exceedingly  bard,  and  proper  for  refilling 
the  violence  of  fucb  an  itrbrt. 

The  following  remarkable  phenomenon  in  a  Chinefe 
able  river,  river  is  related  by  Father  /*  Couteax,  a  French  miifion- 
whioipart-ary.  u  s„me  leagues  above  the  village  Cht-pai  (fays 
ly  rmk*on.  he),  the  river  becomes  confiderably  Goalie  1,  although 
ckr ground.  a(M|e  of  .f%  wa[frs  gow  jnto  any  „!,„  channel;  and, 

eight  or  nine  leagues  below,  it  refumes  its  former 
breadth,  without  receiving  any  additional  frpply,  ex- 
cepting what  it  gets  from  a  few  fmall  rivulets,  which 
arc  almoft  dry  during  the  greater  part  of  the  year. 
Oppoflie  to  Che-pat  it  is  lb  much  diminillied,  that, 
excepting  one  channel,  which  is  hot  very  broad,  I  have 
pafleJ  andrepaffed  it  feveral  times  by  the  help  of  acorn- 
moo  pole.  I  was  always  furpnfed  to  €nd  ibis  river  fo 
narrow  and  (hallow  in  that  place  1  but  I  never  thought  of 
inq-iiring  into  the  caufo  of  it,  until  the  lofsof  a  bark 
belonging  to  a  Chriftian  family  afforded  me  an  op- 
portunity. In  that  place  where  the  river  diminiQits 
almoft  of  a  fudden,  it  flows  with  great  itnpetuofuy  } 
and  where  it  refumes  its  former  breadth  it  is  equally 


rapid.  At  the  fixth  moon,  when  the  water  was  high 
and  the  wind  Itrong,  the  bark  I  have  mentioned  ar- 
riving above  Cfac-pai,  was  driven  on  a  fand-bank  j  for 
between  thefe  two  places  the  river  is  full  of  moveable 
lands,  winch  are  continually  Drifting  their  lunation. 
The  mailer  of  the  boat  dropped  his  anchor  until  the 
wind  fhuuld  abate,  and  permit  him  to  continue  his 
voyage  >  but  a  violent  vortex  of  moveable  fand,  which 
was  call  up  from  the  bottom  of  the  river,  laid  tbe 
bark  on  its  fide;  a  fecond  vortex  fucceeded;  then  a 
third}  and  afterwards  a  fourth,  which  mattered  the 
bark  to  pieces.  When  I  arrived  at  the  place  where 
this  bark  had  been  loll,  the  weather  was  mild  and  fc- 
rcue  i  I  perceived  eddies  in  the  current  every  where 
around;  which  abforbed,  and  carried  to  the  bottom  of 
the  river  whatever  hoated  on  the  furface)  and  I  ob- 
:uvlJ,  a:  the  i'.uiu  time,  th,v.  ::ic  l:,r.d  v.vi::  vi- 
olently up  with  a  vortical  motion.  Above  thefe  eddies 
the  water  »vas  mpid,  but  without  any  fall ;  and  in  the 
place  below,  where  the  river  refumes  its  ufual  courfe, 
no  eddies  arc  to  be  feen,  bat  the  fand  is  thrown  up  in 
the  fame  violent  manner)  and  in  fome  places  there  are 
water-falls,  and  a  kind  of  fmall  iilauds  fcattercd  at 
fome  diflance  from  one  another.  Thefe  iliands  which 
appear  above  the  furface  of  the  water,  are  not  folid 
earth,  but  confift  of  branches  of  trees,  roots,  and 
herbs  collected  together.  I  was  told  that  thefe  boughs 
rofe  up  Irom  the  water,  and  that  no  one  knew  the 
place  from  whence  they  came.  I  wjs  informed,  that 
thefe  maUcs,  which  were  40  or  $0  feet  in  extent  or 
that  fide  on  which  we  paired,  were  immoveable,  and 
fixed  in  the  bottom  of  the  riven  that  it  was  dange- 
rous to  approach  them,  becaufe  the  water  formed 
whirlpools  every  where  around  ibem  ;  that,  however, 
when  the  river  was  very  low,  the  lilhcriiicn  Sometimes 
ventured  to  colleci  the  bulhes  that  floated  on  its  furface, 
and  which  they  ufed  for  loci.  I  am  of  opinion,  that, 
at  the  place  of  the  river  which  is  above  Che-pai,  the 
water  falls-  into  deep  pits,  from  whence  ii  forces  up  the 
fand  with  that  vortical  motion ;  acid  that  it  flows  under- 
ground to  the  other  place,  eight  or  nine  leagues  be- 
low, where  it  carries  with  it  all  the  boughs,  weeds, 
and  roots,  which  it  walhes  down  in  its  conrfe,  and  thus 

forms  (hole  i Hands  which  appear  abuvc  its  furface.  We 
know  there  are  fome  rivers  ihat  lofc  ihcinfclves  en- 


<  -r 


tirely,  or  in  part,  in  the  bowels  of  the  earth,  and 
which  afterwards  arife  in  fome  other  place ;  but  1  be- 
lieve there  never  was  one  known  to  lofc  pan  of  its  wa- 
ter below  its  own  channel,  and  again  to  recover  it  at 
the  di fiance  of  ibuie  leagues." 

It  has  already  been  faid,  that  China  is,  in  general,  a 
a  fertile  country ;  and  indeed  all  travellers  agree  in  this 
refpeel,  and  make  encomiumaon  the  extent  and  beau- 
ty of  its  plains.  So  careful  are  the  bnibaudmcnof  this 
empire  10  lofc  none  of  their  ground,  that  neither  in. 
clolure,  hedge,  nor  ditch,  nay,  fcarce  a  fingle  tree, 
are  ever  to  be  met  with.  In  feveral  places  the  land 
yields  two  crops  a  year;  and  even  in  the  iuurval  be- 
tween the  harvefts,  the  people  fow  feveral  kinds  of 
pulfe  and  fmall  grain.  The  plains  of  the  northern 
provinces  yield  wheat ;  tbofe  of  the  fouthern,  rice, 
becaufe  the  country  is  low  and  covered  with  water. 
Notwiibftandingiikl-this  fertility,  however,  the  inha- 
bitants are  much  more  frequently  afflicled  with  famine 
than  thofe  of  the  European  nations,  though  the  coun- 
tries of  Europe  produce  much  lefs  than  China.  For 
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this  two  caufes  are  afligned.  1.  The  defljuftion  of 
the  riling  corps  by  drought,  hail,  inundations,  lo- 
cufts,  ire,  in  which  cafe  China  cannot  like  the  Eu- 
ropean countries  be  (applied  by  importation.  This  is 
evident  by  conlidcriug  how  it  is  iituated  with  regard 
to  other  nations.  On  the  north  are  the  Mogul  Tar- 
tars, a  lazy  ant!  indolent  race,  whofiibtift  principally 
on  the  rlelh  of  their  flocks  {  fowiiig  only  a  little  raft* 
let  for  their  own  ufe.  The  province  of  Lcatong, 
which  lies  to  the  north-eaft,  is  indeed  extremely  fer- 
tile, but  too  far  diltaiu  from  the  capital  and  centre 
of  the  empire  to  fupply  it  with  proviiions;  and  be- 
fides,  all  carriage  is  impracticable  but  in  the  winter, 
when  great  quantities  of  game,  and  (i.1i,  preferred  in 
ice,  arc  fent  thither.  No  corn  is  brought  from  Coxea 
to  China ;  and,  though  the  Japan  inlands  are  only 
three  or  four  days  failing  from  the  Chinefe  provinces 
of  Kiang-r.au  and  Che-kyang,  yet  no  attempt  was 
ever  made  10  obtain  proviiions  from  thence,  whether 
it  be,  that  the  Japancfc  have  nothing  to  fpare,  or  on 
account  of  the  infclis  offered  by  thefe  iilanders  to 
foreign  merchants.   Fojtnofa  lies  oppoiite  to  the  pro- 


vince of  f*o-kicn  ;  but  fo  far  is 


id  from  being 


able  to  fupply  any  thing,  that  in  a  time  of  fcarcity  it 
requires  a  fupply  from  China  itfelf.  The  p rovince  of 
Canton  is  alfo  bounded  by  the  fca,  and  has  nothing 
on  the  fouth  but  iftands  and  remote  countries.  One 
year,  when  rice  was  exceedingly  fcarce  there,  the  em- 
peror fent  for  F.  Parranin,  ajefnit  wiflioiiary,  and 
afked  him  if  the  city  of  Macao  could  not  furnifli 
Canton  with  rice  until  the  fupply  he  had  ordered 
from  other  provinces  fhould  arrive ;  but  was  informed 
that  Macao  had  neither  rice,  corn,  fruits,  herbs,  nor 
flocks  1  and  chat  it  generally  got  from  China  what 
was  neceffary  for  its  fuhfiftence, — The  only  method], 
therefore,  the  Chinefe  can  take  to  guard  againit  fa- 
mines arifing  from  thefe  caufes  is  to  erect  granaries 
and  public  magazines  in  every  province  and  mofl  of 
the  principal  cities  of  the  empire.  This  has  at  all 
times  been  a  principal  object  of  care  to  the  public  mi- 
niftcrs ;  but  though  this  mode  of  relief  ftill  takes 
place  in  theory,  fo  many  ceremonies  are  to  be  gone 
through  before  any  fupply  can  be  drawn  from  thofc 
public  rcpofitorics,  that  it  fcldom  arrives  fcafonably 
at  the  places  where  it  is  wanted ;  and  thus  numbers 
of  unhappy  wretches  perifh  for  want.  2.  Another 
caufe  of  the  fcarcity  of  grain  in  this  empire,  is  the 
prodigious  confumpt  of  it  in  the  compofition  of  wines, 
znd  a  r;'i:iLi'.o.!S  liqiu-.r  tilled  .- ■■:,.{ .  B.:i  rh.M.Hi 
vernment  is  well  apprifed  that  this  is  one  of  the  prin- 
cipal fources  of  famine  throughout  die  empire,  it  ne- 
ver employed  means  fufheient  to  prevent  it.  Procla- 
mations indeed  have  frequently  been  iuued,  prohi- 
biting the  diltillatiou  of  rack  ;  and  the  appointed  offi- 
cers will  viiit  the  ftill-houfcs  and  deAroy  tlie  furnaces 
if  nothing  is  given  them  ;  but  on  Hipping  funic  money 
into  their  hands,  they  flnat  their  eyes,  and  go  foine- 
where  elfe  to  receive  another  bribe.  When  the  man- 
darin himfelf  goes  about,  however,  thefe  diftillers  do 
not  efeape  quite  fo  cafily,  the  workmen  being  whip- 
ped and  imprifoned,  after  which  they  are  obliged  to 
'Sc*  below  carry  a  kind  of  collar  called  the  the  matters  arc 

•No."  74.    likewifc  obliged  to  change  their  habitations  and  con- 
ceal themfelvcs  for  afhort  time,  after  which  they  ge- 
nerally refume  iheir  operations.  It  is  impoUible,  ' 
Vol.  IV. 


ver,  that  any  method  of  this  kind  can  prove  effrc-  China, 
tnal  in  fuppreilirg  thefe  manufactories  white  the  li-  ^'  *  ' 
quors  ihemfelvc3  arc  allowed  to  be  fold  publicly;  and 
agsinft  this  (here  is  110  law  throughout  the  empire. 
Our  author,  however,  juftly  obfervts,  that  in  cafe  of 
a  prohibition  of  this  kind,  the  grandees  would  be  ob- 
liged to  deny  themfelvcs  the  ufe  of  thefe  luxuries, 
which  would  be  too  great  a  facrince  for  the  good  of 
the  empire.  .g 

The  population  of  China  is  fo  great,  in  compaii-  immenfe 
Ion.  with  piat  of  the  European  countries,  that  the  ac-  popul»tk». 
counts  of  it  have  generally  been  treated  as  fabulous  by 
the  wettern  nations  ;  but  by  an  accurate  tnvefligation 
of  fomc  Chinefe  records  concerning  the  number  of 
perfons  liable  to  taxation  throughout  die  empire,  M. 
Grolier  has  mowed  that  it  cannot  be  lefs  than  aoo 
millions.  For  this  extraordinary  population  he  aiJigns 
the  following  caufes.  1.  The  Ariel  ohfevanee  of  fi- 
lial duty  throughout  the  entire,  and  the  prerogatives 
of  fraternity,  which  make  a  fcu  the  mod  valuable  pro- 
perty of  a  f  ather.  2.  The  infamy  attached  to  the  me- 
mory of  thofc  who  die  without  children.  3.  The  unl* 
vcrfal  cuftom  by  which  the  marriage  of  children  be- 
comes the  principal  concern  of  the  parents.  4.  The 
honours  bellowed  by  the  ilate  on  thofc  widows  who 
do  not  marry  a  fecond  time-  5.  Frequent  adoptions, 
which  prevent  families  from  becoming  extinct.  6. 
The  return  of  wealth  to  its  original  flock  by  the  dif- 
i  n  h  er  i  ting  of  daughters.  7.  The  retirement  of  wives, 
which  renders  them  more  complaifant  to  their  huf- 
bands,  faves  them  from  a  number  of  accidents  when 
big  with  child,  and  conflrains  them  to  employ  them- 
felvcs in  the  care  of  their  children.  8.  The  mar- 
riage of  foldiers.  9.  The  fixed  flate  of  taxes ;  which 
being  always  laid  upon  lands,  never  fall  but  in di redly 
on  the  trader  and  mechanic.  10.  Thcimall  number 
of  lailors  and  travellers.  11.  To  thefe  may  be  added 
the  great  number  of  people  who  relide  in  China  only 
by  intervals  1  the  profound  peace  which  the  empire 
enjoys;  the  frugal  and  laborious  manner  in  which  the 
great  live;  the  Tittle  attention  that  is  paid  to  the  vain 
and  ridiculous  prejudice  of  marrying  below  one's  rank; 
the  ancient  policy  of  giving  diltinciion  to  men  and  not 
to  families  ;  by  attaching  nobility  o:ily  to  employ- 
ments and  talcms,  without  fullering  it  10  become  he- 
reditary. And,  12.  laflly,  A  decency  of  public  man- 
ners, and  a  total  ignorance  of  fcandalous  intrigues  and 
gallantry. 

The  government  of  China,  according  to  the  Abbe  Unlimited 
Grofier,  is  purely  patriarchal.    The  emperor  is  more  authority 
unlimited  in  his  authority  than  any  other  potentate  on  <rftJle  cm* 
earth;  no  fentence  of  death,  pronounced  by  any  ofP,iTW* 
the  tribunals  can  be  executed  without  his  content, 
and  every  verdict  in  civil  affairs  is  fubjecl  to  be  revifed 
by  him;  nor  can  any  determination  be  of  force  until 
it  has  been  confirmed  by  the  emperor  :  and,  on  the 
contrary,  whatever  fentence  he  panes  is  executed  with- 
out delay ;  his  edicts  arc  refpecfed  throughout  the  em- 
pire as  if  they  came  from  a  divinity }  he  alone  has  the 
difpobl  of  all  offices,  nor  is  there  any  filch  thing  as 
the  pureh  ife  of  places  in  China ;  merit,  real  or  fop- 
pofed ,  raifes  to  an  office,  and  rank  is  attached  to  it  on- 
ly.   Even  the  fucctulon  to  the  throne  is  not  altoge- 
ther hereditary.   The  emperor  of  China  has  a  power 
of  choofing  his  own  fucccllbr  without  conliiltinc-  anv 
,  P  *  of 


C  H  1 


[    666  ] 


C  II  I 


China.,  or  bis  nobility,;  and  can  (elect  one  not  only  from  a- 
w  v  "■'  mong  UU  own  children,  but  even  from  the  body  of  his 
people;  and  there  have  bceu  ieveral  inflanccs  of  his 
making  uie  of  this  right :  and  he  has  even  a  power  of 
altering  the  fuccelGou  after  it  has  once  been  Exed,  in 
cafe  the  perfoti  pitched  upon  does  not  behave  towards 
him  with  proper  refpect.  The  emperor  can  alio  pre- 
vent the  princes  of  the  blood  from  cxcrci&ug  the  title, 
with  which,  according  to  the  confutation  of  the  em- 
pire, they  are  invefted.  They  may  indeed,  notwith- 
standing this  poJlcfs  their  hercdiury  dignity ;  in  which 
cafe  they  arc  allowed  a  revenue  proportioned  to  their 
high  birth,  as  well  as  a  palace,  otficers,  and  a  court ; 
but  they  have  neither  influence  nor  power,  and  their 
authority  is  lower  than"  that  of  the  meanelt  mania- 
to  rin. 

Mandarin*  The  mandarins  are  of  two  clafles,  viz.  thofe  of  let- 
of  different  tcrs,  and  the  inferior  fort,  ftyled  mandarins  of  arms. 
tlaiTcs.  The  latter  by  no  means  enjoy  the  fame  cotiii deration 
with  the  former  fort ;  indeed  ui  China  the  literati  are 
highly  honoured,  and  to  their  influence  M.  Grofier 
fuppofcs  that  we  may  in  a  great  nieafuie  afcribe  the 
miknefs  and  equity  of  the  government ;  though  he 
thinks  that  the  balance  may  incline  rather  too  much, 
in  their  favour.  Several  degrees,  anfwering  to  thofc 
of  bachelor,  licentiate,  and  doctor,  muft  be  palled 
through  before  one  can  attain  to  the  dignity  of  a  man- 
darin of  letters ;  though  fomerimcs,  by  the  favour  of 
the  emperor,  it  is  conferred  on  thofe  who  have  attain- 
ed only  the  two  firft  degrees :  but  even  the  perfons 


who  have  gor.e  thru 


ill  the  three,  enjoy  at  firft 


only  the  government  of  a  city  of  the  fecond  or  third 
clafs.  When  fcveral  vacancies  happen  in  the  govern- 
ment of  cities,  the  emperor  invites  to  court  a  corre- 
fponding  number  of  the  literati,  whofc  names  arc 
written  down  in  a  lift.  The  names  of  the  vacant  go- 
vernments are  then  put  into  a  box,  raifed  (b  high  that 
the  candidates  are  able  only  to  reach  it  with  their 
hands;  after  which  they  draw  in  their  turns,  and  each 
is  appointed  governor  of  the  city  whofc  name  he  lias 
drawn- 
There  arc  eight  orders  of  thefe  mandarins  in  Chinat 
t»  The  cutaa,  from  whom  are  chofen  the  mintfters  of 
ftate,  the  prcfidents  of  thefnprcrnc  courts,  and  all  the 
fupcrior  officers  among  the  militia.  The  chief  of  this 
order  prefides  attb  in  the  emperor's  council,  and  en- 
joys a  great  ihare  of  his  confidence.  2.  The  H-ki»ftt 
or  man  of  acknowledged  ability,  is  a  title  bellowed 
upon  every  mandarin  of  the  fecond  rank  ;  and  from 
thefe  are  feleeted  the  viceroys  and  prefidents  of  the 
fupreme  council  in  the  different  provinces.  3.-  The 
tchy.-.g-tchttto,  or  fchool  of  mandarins,  aft  as  fecretaries 
to  the  emperor.  4.  Y-ttfatH,-t*o.  Thefe  keep  in  re- 
pair the  harbours,  royal  lodging-honfes,  and  barks, 
which  belong  to  the  emperor,  nnlcfs  particularly  en- 
gaged in  fome  other  office  by  his  order.  J.  The  ping, 
pi-tat  have  the  infpection  of  the  troops.    6.  The 

have  the  care  of  the  high-ways.  7.  The  b»~ 
ten  fnperintend  the  rivers.  S.  The  hai-tao  infpeft  the 
fea-coafls. 

Thus  the  whole  admin  ift ration  of  the  Chinefe  em- 
pire is  in  trailed  to  the  mandarins  of  letters  ;  and  the 
hon-.agc  paid  by  the  common  people  to  every,  manda- 
rin in  oScc,  almoft  equals  that  paid  to  the  emperor 
Mnifelf.    This  indeed  flows  from  the  nature  of  their 


government.  In  China  it  is  a  received  opiuion  that 
the  emperor  is  the  father  of  the  whole  empire  ;  that 
the  governor  of  a  province  is  the  father  of  that  pro- 
vince ;  and  that  the  Mandarin  who  is  governor  of  a 
city  is  alio  the  father  of  that  city.  This  idea  is  pro- 
ductive of  the  higheft  refpect  and  fubiniiiion,  which  is 
not  at  all  lcllcucd  by  their  great  number  ;  lor  though 
the  mandarins  x£  letters  amouut  to  more  than  14,000, 
the  fame  relpeet  is  paid  10  every  one  of  them. 

The  mandarins  of  arms  arc  never  indulged  with  any 
(hare  in  the  government  of  the  Hate;  however,  to  at- 
tain to  this  dignity,  it  is  alio  necelTary  to  pafs  through 
the  degrees  of  bachelor,  licentiate,  and  doctor  of  arms. 
The  accompliJliments  ncccliafy  for  a  mandarin  of  arms 
arc,  ftrength  of  body,  with  ability  mi  it  read  ittefs  in  per- 
forming the  various  military  exercifes,  and  compre- 
hending the  orders  requilite  for  the.  profit  flion  of  arms; 
an  examination  on  thefe  fubjects  muft  be  undergone 
before  the  candidate  can  obtain  the  wijhcd  for  dig- 
nity. 

The  mandarins  of  arms  have  tribunals,  the  members 
of  which  are  felccced  from  among  their  chiefs  ;  and 
among  thefe  they  reckon  princes,  counts,  and  dukes ; 
for  all  thefe  dignities,  or  fomcthir.g  equivalent  to  them, 
are  met  with  in  China.  The  principal  of  thcic  tribu- 
nals is  held  at  Peking,  and  confifts  of  hvc  clafles. 
1.  The  mandarins  of  the  rear-guard,  called  keou-fcu. 
1.  Of  the  left  wing,  or  tfa-fiu,  3.  Of  the  right  wing, 
otyem-Jtmi,  4.  Of  the  advanced  main-guard,  orff- 
hong-fou.  5.  Of  the  advanced  gnard,  or  tfien-fou.  Thefe 
five  tribunals  arc  fibordinate  to  one  named  iong-tching- 
fm;  the  prefident  of  which  is  one  of  the  great  lords  of 
the  empire,  whofe  authority  extends  .over  all  the  mili- 
tary men  in  the  empire.  By  his  high  dignity  lie  could 
render  himfclf  formidable  even  to  the  emperor ;  but  to 
prevent  this  inconvenience,  he  has  for  his  afleflbr  a 
mandarin  of  letters,  who  enjoys  the  title  and  exercifes 
the  function  of  fnpertntendant  of  arms.  He  muft  al- 
io take  ihc, advice  of  two  infpectors  who  are  named  by 
the  emperor ;  and  when  thefe  four  have  agreed  upon 
any  meauire,  their  refolution  muft  ftill  be  fubm it- 
led  to  the  rcvifal  of  an  higher  co.ir:  named  Ping-pon, 
which  is  entirely  of  a  civil  nature.  The  chief  of  thefe 
mandarins  is  a  general  of  coorfc,  whofc  powers  are  c- 
quivalcnt  to  thofe  of  our  commanders  in  chief;  and 
below  him  arc  other  mandarins  who  act  as  fubordiiutc 
officers. 

Thefe  two  clafles  of  mandarins  compofe  what  is 
called  the  nobility  of  China  ;  but  as  we  have  already 
hinted,  their  office  is  not  hereditary;  the  emperor  a- 
lone continues  or  confers  it.  They  have  the  privilege 
of  remonrtratiiig  to  the  emperor,  either  as  individuals 
or  in  a  body,  upon  any  part  of  his  conduct  which  ap- 
pears contrary  to  the  iatercfts  of  the  empire.  Thefe 
reman  ft  ranees  are  feldoin  ill  received,  though  the  fbve-- 
rcign  complies  with  them  only  when  he  himfelf  thinks 
proper..  The  number- of  literary  mandarins  in  China  is 
computed  at  upwards  of  14,000 ;  and  thofc  of  arms  at 
18,000;  the  former,  however,  are.confidered  as  the 
principal  body  in  the  empire;  and  this  preference  is 
thought  to  damp  the  military  ardour  of  the  nation  in 
genera!,  and  to  be  one  caufc  of  that  weakneft  in  war 
Sir  which  the  Chinefe  are  remarkable. 

The  armies  of  this  empire  are  proportioned  to  its 
vaft  extent  and  population  ;  being  computed  in  time 
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of  peace  at  more  than  700,000.  Their  pay  amounts 
to  about  twopence  half-penny  and  a  raeafure  of  rice 
per  day,  though  fome  of  them  have  doable  pay,  and 
the  pay  of  a  norfeman  is  double  that  of  a  ivot-foldier ; 
the  cmpcr»r  fnrniflies  a  horfc,  and  the  horfeman  re- 
ceives two  mcafurcs  of  fnull  beans  for  his  daily  fub- 
liftence ;  the  arrears  of  the  army  being  punctually  paid 
up  every  three  mouths. 

The  arms  of  a  horfeman  arc,  a  helmet,  cuirafs,  lance, 
and  fabre  ;  thofc  of  a  foot-fbldier  are  a  pike  and  fabre  1 
fome  have  fufecs,and  others  bows  and  arrows.  All 
thefc  are  carefully  infpectcd  at  every  review ;  and  if 
any  of  them  arc  found  in  the  leaf!  rullcd,  or  oih„rwife 
in  bad  condition,  the  poffcftbr  is  inflantly  puniihed  ;  if 
aChiaefe,  with  30  or  40  blows  of  a  flick;  or,  if  a 
Tartar,  with  as  many  lames. 

Though  the  ufe  of  gun-powder  is  certainly  very 
ancient  in  China,  it  appears  to  have  been  afterwards 
totally  loft,  atleaft  fire-arms  fecr.i  to  have  been  almofl 
entirely  unknown  fome  centuries  ago.  Three  or  four 
cannon  were  to  be  fecnat  that  time  about  the  gates  of 
Nanking  ;  but  not  a  Angle  perfon  in  China  knew  how 
to  make  ufe  of  them  ;  fo  that,  in  162],  when  the  city 
of  Macao  made  a  prefent  of  three  pieces  of  artillery 
to  the  emperor,  it  was  found  ncccifary  alfo  ro  fend 
three  men  to  load  them.  The  utility  of  thefc  wea- 
pons was  quickly  perceived  by  the  execution  which  the 
three  cannon  did  againft  the  Tartars,  at  that  time  ad- 
vanced as  far  as  the  great  wall.  When  the  invaders 
threatened  10  return,  the  mandarins  of  arms  gave  it  as 
their  opinion,  that  cannons  were  the  beft  arms  they 
coidd  make  ufe  of  againft  them.  They  were  then 
taught  the  art  of  calling  cannon  by  F.  Ad*m  Schaal 
and  Verbieft,  two  Jefuk  niiifionarics,  and  their  artil- 
lery was  iucreafed  to  the  number  of  320  pieces; 
at  the  fame  time  that  they  were  inilruclcd  in  the  me- 
thod of  fortifying  towns,  and  conftrufting  fortrelTes 
and  other  buildings  according  to  the  rules  of  modem 
architecture. 

The  beft  foldiers  in  China  are  procured  from  the 
three  northern  provinces,  the  others  being  feldom 
called  forth,  but  allowed  to  remain  at  peace  with  their 
families  :  indeed  there  'n  not  often  occafion  for  exert- 
ing their  military  talents,  uukfs  it  be  in  the  quelling 
of  an  iufurrc&ion,  when  a  mandarin  or  governor  nfu- 
aliy  accompanies  them-  They  march  in  a  very  tu- 
multuous manner,  but  want  neither  Jkill  nor  agility  in 
performing  their  different  evolutions.  They,  in  ge- 
neral, handle  a  fabre  well,  and ihoot  very  dextcrouily 
with  bows  and  arrows.  There  arc  in  China  more  than 
2000  places  of  arms  ;  and  through  the  different  pro- 
viuccs  there  arc  dil'perfed  about  3000  towers  or  caftlcs, 
all  of  them  defended  by  garrifons.  Soldiers  continu- 
ally mount  guard  there  t  and  on  the  firft  appearance 
of  tumult,  the  ncareft  ccntincl  makes  a  iignal  from 
the  top  of  the  tower,,  by  hoifting  a  flag  in  the  day 
time,  or  lighting  a  torch  in  the  night ;  when  the 
neighbouring  garrifons  immediately  repair  to  the  place 
where  their  prefence  isneceffary. 

The  principal  defence  of  the  empire  againft  a  fb- 
reign  enemy  is  the  great  wall  which  fcpaisate*  China 
from  Tartary,  extending  more  than  ijoo  miles  in 
length,  and  of  fuch  tliicknefs  that  fix  horfeman  may 
eafily  ride  abrcaft  upon  it.  It  is  Hanked  with  towers 
two  bow-lhots  diftant  from  one  another  j  and'it  is  faid 


that  a  third  of  the  able  bodied  men  io  the  empire  China, 
were  employed  in  conftruct>ng  it.  'ihc  workmen  "  ' 
were  ordered,  under  pain  of  death,  to  place  the  ma- 
terials fo  clofely,  thac  not  thelcaft,  entrance  might  be 
afforded  for  any  inflrurnent  of  iron  ;  asd  th  L)  S  K  j  C 
work  was  conitrueted  with  fuch  folidity,  that  it  is  ftill 
almoft  cmire,  though  3000  years  have  elapfed  fuicc  it 
was  conftru&ed.  This  extraordinary  work  is  carried 
on  not  only  through  the  low  lanes  and  valleys,  hut  <>- 
ver  bills  and  mountains  j  the  height  of  one  of  which 
was  computed  byF.  Verbieft  at  1*36  feet  above  the 
level  of  the  fpot  where  he  flood.  According  to  F. 
Martini  it  begins  at  the  gulf  of  Lca-tong,  and  reaches 
to  the  mouutains  near  the  city  of  Kin  on  the  yellow 
river  ;  between  which  places  it  meets  with  no  interrup- 
tion except  to  the  north  of  the  city  of  Suen  in  the 
province  of  Pechelt,  where  it  is  interrupted  by  a 
ridge  of  hedious  and  inacccflible  mountains,  ro  which 
it  is  clofely  united.  It  is  likewife  interrupted  by  the 
river  Hoang-bo ;  but  for  others  of  an  inferior  fize, 
arches  have  been  conftru&ed,  through  which  the  wa- 
ter pafl'es  freely.  Mr  Bell  informs  us,  that  it  is  car- 
acid  acrofs  rivers,  and  over  the  tops  of  the  h  ight  Aiills,  - 
without  the  leaft  interruption,  keeping  nearly  alon* 
that  circular  range  of  barren  rocks  which  inclofcs  the 
country;  and,  after  running  about  1200  miles,  ends 
in  impartible  mountains  and  Cindy  defcrts.  The  foun- 
dation conftlts  of  large  blocks  of  flone  laid  in  mortar  ; 
but  all  the  reft  is  of  brick.  The  whole  is  fo  ftrong 
and  well  built,  that  it  fcarcely  needs  any  repairs ;  and, 
in  the  dry  climate  in  which  itfiands,  may  remain  in 
the  fame  condition  for  many  ages.  When  carried  o- 
ver  fteep  rocks,  where  no  horfe  can  pals,  it  is  about  1  J, 
or  20  feet  high :  but  when  running  through  a  valley, 
or  croliing  a  river,  it  is  about  30  feet  high,  with  fquarc 
towers  and  cmbrafurcs  at  equal  diilar.res.  The  top  is 
liar,  and  paved  with  cut  ft  on  e  i  and  where  it  rifes  over 
a  rock  or  eminence,  there  is  an  aJbent  made  by  an 
eafy  ftone-ftair.  "  This  wall  (our  author  adds)  was 
begun  and  completely  finifhed  in  the  fhort  fpace  of  five 
years  ;  and  it  is  reported,  that' the  labourers  flood  lb 
clofefor  many  miles,  that  they  could  hand  the  mate- 
rials from  one  to  another.  Thisfcems  the  irorc  pro- 
bable, as  the  nigged  rocks  among  which  it  is  built 
muft  have  prevented  all  ufe  of  carriages ;  and  neither 
clay  for  making  bricks,  nor  any  kind  of  cement,  are 
to  be  found  among  them."  ^ 

The  whole  civil  government  of  China  is  mansged  Court*  by 
by  the  following  courts.    1.  The  emperor's  grand  wakh  the 
council,  compofed  of  all  the  miuiflcrs  of  ftate,  preJi-  d*a  **■ 
dents  and  ailcifors  of  the  fix  foverctgn  courts,  and  of  r,"meut 
three  others,  to  be  afterwards  mentioned.    This  is  nc-  e,j 
ver  aflcmblcd  b  it  on  affairs  of  thegreateft  importance ; 
the  emperor's  private  council  being  fubftituted  to  it 
in  all  cafes  of  fmallcr  moment.   2.  The  chief  of  the 
other  courts  furniflies  mandarins  for  the  different  pro- 
vinces, watches  over  their  conduct,  and  keeps  a  journal 
of  their  t  ran  factions,  and  informs  the  emperor  of  them, 
who  rewards  or  puuilhcs  according' to  the  report  he 

This  fecoud  tribunal,  which  may  be  called  a  kind 
of  civil  inquiution,  is  fubdtvided  into  four  others ;  the 
firft  entruiled  witb  the  care  of  {electing  thofe  who,  on 
account  of  their  learning  or  other  good  properties,  are 
capable  of  filling  the  oflices  of  government ;  the  fecond 
4  P  2  appointed 
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Ciiim.  appointed  to  take  carcof  the  conducl  of  the  mandarins; 
"    -      the  third  affixing  the  feats  to  the  different  public  acls; 

giving  the  ftals  to  mandarins,  and  examining  thofe  of 
the  diricrcni  difputches  ;  while  the  fourth  enquires  in- 
to the  merit  of  the  grandees  of  the  empire,  not  ex- 
cepting the  princes  of  the  imperial  blood  thenrfelves. 
The  principal  fcvereign  court  to  which  ihcle  four  laft 
are  fubordinate  it  called  Lii-fou. 

a.  Hou-paa,  or  the  grand  creafurer,  faperintends  all 
the  finances  of  the  (late  $  is  the  guardian  and  protec- 
tor of  the  creatures  and  dominions  of  the  emperor, 
keeping  an  account  of  his  revenues,  ire.  foperintend- 
tng  the  management  and  coining  of  money  ;  the  pub- 
lic magazines,  coiloiii-honfcs  :  and,  laftly,  keeping  an 
exaft  regifter  of  all  the  families  in  the  empire.  To 
aflifttbis  court,  14  others-  are  appointed  throughout 
the  different  provinces  of  the  empire. 

3.  L/'pm,ov  the  court  of  ceremonies.  "  It  is  an 
undoubted  fsil  (fays  M.  Groficr),  that-  ceremonies 
form,  in  part,  the  bafeof  theChincfc  government. 
This  tribunal  therefore  takes  care  to  fupport  them, 
and  enforce  their  obfervauce ;  itiufpects  alfo  the  arcs 
and  fcienccs.  It  is  confulccd  by  the  emperor  when  he 
defigns  to  confer  particular  honours-;  takes  care  or"  the 
annual  facrificcs  offered  up  by  him,  and  even  regu- 
lates the  entertainments  which  he  gives  either  to 
Grangers  or  his  own  fubje&s.  It  alto  receives  and 
entertains  foreign  ambafladors,  and  preferves  tranquil- 
lity among  the  different  reHgious  feds  in  the  empire* 
It  is  affifted  by  four  inferior  tribunals. 

4,  Phtg'pou,  or  the  'tribunal  of  arms,  comprehends 
in  its  jurifdiclion  the  whole  militia  of  the  empire  ;  in- 
fpecling  alfo  the  fortrefles,  magazines,  arfcnals,  and 
uore-houfes  «f  every  kind,  as  well  as  the  manufaclo- 
rics  of  arms  both  offcnfivc  and  defenfivc  ;  examining 
and  appointing  officers -of  every  rank.  It  iscompo- 
fed  entirely  of  mandarins  of  letters }  and  the  four  tri- 
bunals depending  upon  it  eonfill  alfo  of  literati." 

j.  The  houg-p«u  is  the  criminal  bench  for  the  whole 
empire,  and  is  afllfled  by  14  fubordinate  tribunals. 

6.  The  eong'poUf  or  tribunal  of  public  works,  ftr- 
vcys  and  keeps  in  repair  the  emperor's  palaces,  as  well 
as  thole  of  the  princes  and  viceroys,  and  the  buildings 
where  the  tribunals  are  held,  with  the  temples,  tombs 
of  the  fovercigns,  and  all  public  monuments.    It  has 
befidesthcfuperintcndenccof  the  ftxceis,  public  high- 
ways, bridges,  lakes,  rivers,  and  every  thing  relating 
either  to  internal  Ot  foreign  navigation.  Four  inferior 
tribunals  aflill  in  the  difcharge  of  thefc  duties ;  the 
firft  drawing  the  plans  of  public  works  :  the  fecond 
di reeling  the  work-mops  in  the  different  cities  of  the 
empire  ;  the  third  furveying  the  caufeways,  roads, 
bridges,  canals,  Ste.  >  and  the  fourth  taking,  care  of 
the  emperor's  palaces,  gardens,  and  orchards,  and  re- 
66      cciving  their  produce. 
Partiality      All  thofe  tribunals  are  compofed,  one  half  of  Chi- 
ef govern-  nefc,  and  the  other  of  Tartars i  and  one  of  thepre- 
raen'  t0"    fidents  of  each  fopcrior  tribunal  is  always  a  Tartar 
:  born.    None  of  the  courts  above  defcribed,  however, 
hasabfolute  authority  even  in  its  own  jurifdiclion; 
nor  can  its  decifions  be  carried  into  execution  without 
the  concurrence  of  another  tribunal,  and  fometimes  of 
fcvcral  others.    The  fourth  tribunal,  for  inflalice,  has 
indeed  under  its  jurifdiction  the  whole  troops  of  the 
empire  ;  but  the  payment  of  them  is  entniited  with 
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the  fecond,  while  the  iixth  has  die  care  of  the  arms,  Chin*, 

tents,  chariots,  barks,  and  fiorcs  necetFary  for  military  '  *  ' 

operations ;  fo  that  nothing  relative  to  thefe  can  be 
put  in  execution  Without  the  concurrence  of  all  the 
three  tribunals. 

To.  prevent  any  lawful  combination  among  the  cenfort, 
tribunals,  each  has  its  cenfir  appointed.  This  is  an 
olhcer  whofc  duty  is  merely  to  Watch  over  the  pro- 
ceedings of  the  court,  without  deciding  upon  any- 
thing  himfelf.  He  aflifts  therefore  at  all  aflemhlies, 
reviles  all  their  acls,  and  without  acquainting  the  court 
in  the  leaft  with  either  his  fentimcnts  or  intentions, 
immediately  informs  the  emperor  of  what  he  jud- 
ges to  be  amifs.  He  likewife  gives  information  of  the 
behaviour  of  the  mandarins,  either  in  the  public  ad- 
miniflration  of  affairs,  or  in  their  private  conduit  ? 
nay,  fometimes  he  will  nor  fcruple  to  reprimand  the 
emperor  for  what  he  fuppofes  to  be  erroneous  in  his 
conduct.. 

Thcfecenfors  are  never  removed  from  theirplaccs 
but  in  order  to  be  promoted  ;  and  thos,  helding  their 
offices  for  life,  they  have  the  greater  courage  to  fpeak.. 
out  when  they  obferve  any  impropriety  or  air.ife. 
Their  accusation  is  sufficient  to  feton  foot  an  inquiry, 
which  generally  leads  to  a  proof;  in  which  cafe  the 
accufed  is  difcharged  from  his  office,  and  never  held 
in  any  eftimation  afterwards-.  The  complaints  of  the 
cenfors,  however,  are  referred  to  the  very  tribunals  a- 
gainft  whofc  members  they  complain  ;  though,  bung 
afraid  of  an  aecufation  themfelves,  they  very  fcldom 
pafs  femence  againfl  theacculcrSr 

Bclidesall  this,  the  cenfors  alfo  form  a  tribunal  of 
their  own,  named  tau-tchc-fvtn.  Its  members  have  a 
right  of  remonftrating  with  the  emperor,  whenever  his 
own  intereA  or  that  of  the  public  renders  it  neceirary. 
They  infped  all  lawyers  and  military  men  in  pnblic 
employments.  "  In  fliort  (fays  M.  Groficr),  they 
arc,  morally  fpeaking,  placed  between  the  prince  and 
the  mandarins  ;  between  the  mandarines  and  the  peo- 
ple ;  between  the  people  and  families  between  fami- 
lies and  individuals  ;  and  they  generally  unite  to  the 
importance  of  their  office  incorruptible  probity  and 
invincible  courage.  Thefovereign  may,  if  he  pro- 
ceeds to  rigour,  take  away  their  lives i  but  many  of 
them  have  patiently  Atffcred  death,  rather  than  betray 
the  caoifr  of  truth,  or  wink  at  abufes.  It  is  not  fuf-  - 
fkicnt  therefore  to  have  got  rid  of  one,  they  mnilall  be 
treated  in  the  fame  manner ;  thelaft  that  might  be  fparcd 
would  tread  inthefameficps  with  no  lcfs  refolution  than 
thofe  who  went  before  him.  In  the  annals  of  no  nation 
do  we  find  an  example  of  fuch  a  tribunal,  yet  it  appears 
to  be  neccflary  in  all,  without  exception.  "We  muff 
not,  however,  imagine,  that  the  privileges  of  a  cenfot? . 
gave  him  a  right  to  forget  his  duty  to  his  fovcreign, 
or  to  communicate  to  the  public,  thofe  remarks  which 
he  takes  the  liberty  of  making  to  him  s  were  he  only . 
to  give  the  leaft  hint  of  them  to  his  colleagues,  h« 
would  be  punilhed  with  death  ;  and  he  would  marc 
the  fame  fate  did  he,  in  any  of  -  bis  rep  refutations, 
fuffer  a  Angle  word,  inconfiffent  with  moderation  or  • 
refpecl,  to  cfcape  him."  f1f 

There  are  flill  two  other  courts  in  China,  both  of  TVoc<mrr». 
them  peculiar  to  the  empire,  which,  defcrve  to  be  men-  peculiar  i» 
tioned.    The  firft  is  that  of  princes;  and  which,  in  Un- 
conformity with  its  title,  is  compofed  of  princes  only. 
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In  the  regiftcrs  of  this  tribunal  arc  infcribed  theittincs 
'of  all  the  children  of  the  imperial  family  as  foon  as 
they  are  born;  and  to  thefe  are  alfo  conligned  the 
dignities  and  titles  which  the  emperor  confers  upon 
them.  This  is  the  only  tribunal  where  the  princes 
can  be  tried  ;  and  here  they  arc  aufolvcd  or  puniilied 
according  to  the  pleafure  of  the  judges. 

The  other  tribunal  U  that  of  hiitory,  called  by  the 
Chiocfe  han-lin.jvun.   It  is  compofed  of  the  grcatcfl 
genkfes  of  the  empire,  and  of  men  of  the  moil  pro- 
found erudition.    Thefe  are  eru  rafted  with  the  edu- 
cation of  the  heir  apparent  to  the  throne,  and  the 
compilation  and  arrangement  of  the  general  hiftory  of 
the  empire ;  which  la.fl  part  of  their  office  renders 
them  formidable  even  to  the  emperor  himfelf.  From 
this  body  the  mandarins  of  the  hrft  clafs,  and  the  prc- 
69      fidents  of  the  fupreme  dais,  are  generally  chofen. 
Filial  piety    The  bails  of  all  the  civil  laws  of  the  Chin  eft  is  fi. 
the  bails  of  Hal  picLy.    Every  mandarin,  who  is  a  governor  either 
all  their    0f  *  province  or  city,  muft  inftmft  the  people  a  Hem- 
bled  round  him  twice  a  month,  and  recommend  to 
them  the  obfervance  of  certain  falutary  rules,  which 
are  fummed  up  in  a  few  fhort  fentences,  and  fuch  as 
no  perfoiv  can  ever  be  fuppofed  capable  of  forget- 
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immediately  commence  an  action  at  law  ;  by  the  fen- 
tence  of  which  ihc  becomes  his  Have,  and  he  is  at  li- 
berty to  fell  her  to  whom  he  plcafcs.  On  the  other 
hand,  ii  an  hufband  leaves  his  wife  for  three  years,  fhc 
is  at  liberty,  after  laying  her  cafe  before  the  manda- 
rins, to  take  auother  hufband  ;  but  if  fhc  were  to  an. 
ticipate  their  content,  flic  would,  be  liable  to  a  fevere 
punifhmcnt. 

Marriage  is  deemed  illegal  in  China  in  the  follow- 
ing cafes.  1.  If  a  young  woman  has  been  betrothed 
to  a  young  man,  and  prefents  have  been  given  and  re- 
ceived by  the  parents  of  the  intended  hufband  and. 
Wife.  2.  If  in  the  room  of  a  beautiful  young  wo- 
man another  be  ftbfiituted  of  a  difagrecable  figure; 
or  if  the  daughter  of  a  free  man  marry  his  Have  5  or 
if  any  one  give  his  ilavc  to  a  free  woman,  pretending 
to  her  parents  that  he  is  his  Jon  or  relation.  In  all 
thefe  cafes  the  marriage  is  null  and  void  ;  and  all  thofa 
who  have  had  any  fhare  in  making  up  the  match  are 
ieverely  punifhed. 

3.  Any  mandarin  of  letters  is  forbidden  to  form  an 
alliance  with  any  family  reiidittg  in  the  province  or  city 
of  which  he  is  governor. 

4.  No  Chijiefc  youth  can  enter  into  a  flate  of  mar- 
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The  Chinefe  are  al  lowed  only  to  have  one  wife,  whofe 
rank  and  age  muft  be  nearly  equal  to  thai  of  their  huf- 
bands  ;  but  iliey  arc  allowed  to  have  feveral  concubines, 
wham  they  may  admit  into  their  hotifes  without  any  for- 
mality, after  paying  the  parents  alum  of  money,  and  en- 
tering  into  a  written  engagement  to  life  their  daugh- 
ters well.  Thefe  concubines,  however,  are  all  in  Sub- 
jection to  the  lawful  wife  j  their  children  are  confider- 
ed  as  heirs  ;  they  add  refs  her  as  mother,  and  can  give 
this  tide  to  her  only.  A  pcrfon  that  has  once  been 
married,  whether  man  or  woman,  may  lawfully  marry 
again,  but  Tt  is  then  no  longer  ncceUiry  to  fludy  c- 
quality  of  age  or  condition. .  A  man  may  choofe  his 
fecond  wife  from  among  his  concubines  ;  and,  in  all 
cafes,  this  new  marriage  requires  very  few  formalities. 
A  widow  is  abfolute  miflrefs  of  herfelf,  and. can  nei- 
ther be  compelled  by  her  parents  to  marry  again,  nor 
to  continue  in  a  flate  of  widowhood,  contrary  to  her 
own  inclination.  Thofc  of  moderate  rank,  however, 
who  have  no  children,  do  not  enjoy  the  lame  privilege, 
as  the  parents  of  the  former  hufband  can  difpofe  of 
her  in  marriage,  not  only  without  her  con  Cent,  but 
without  her  knowledge.  The  law  authorifes  the  dif- 
polal  of  them  in  this  manner,  in  order  to  indemnify 
the  relations  of  the  deceafed  hufband  for  the  money 
they  may  have  coft  him.  If  the  wife  is  left  big 
with  child,  this  cannot  take  place,  until  the  is  de- 
livered ;  nor  can  it  be  done  at  all  if  ihe  brings  forth 
a  ion.  There  are  likewifo  two  exceptions ;  r.  when 
the  parents  of  the  widow  affign  her  a  proper  mainte- 
nance i  and,  a*- if  the  widow  embraces  a  religious  life, 
and  becomes  a  bonzelTe. 

Divorces  are  allowed  in  China  in  cafes  of  adultery, 
mutual  diilike,  incompatibility  of  tempers,  jealonfy,  .  oven*  however,  whether  adopted  or  not,  cannot  fuc- 
&e.  No  hufband,  however,  can  put  away  or  fell  his  cecd  to  the  dignity. or  titles  of  their  father,  thouch 
wife  until  a  divorce  is  legally  obtained  ;  and  if  this  re-  they  may  to  his  eftate.  The  emperor  alone  can  coa- 
gulation be  not ftriaiy  obfervedi  the  buyer  and  feller  fer  honours;  and  even  then  they  muft  be  rclWncd 
become  equally  culpable.  If  a  wife,  lawfully  married,  when  •  the  person  attains  the  age  of  70 5  though  "this 
privately  withdraws  hcrlelf  from  her  hufband,  he  may   re  agnation  is  conGdered  as  an  advice  rather  than  a 

law, 


mother;  and  if  promifes  have  been  made  before,  they 
ceafe  immediately  on  that  event  taking  place.  After 
the  ufual  time  of  mourning  is  expired,  however,  die 
parents  of  the  intended  bride  arc  obliged  to  write  10 
thofe  of  the  young  man,  putting  him  in  mind  of  his 
engagement. 

j.  Marriage  is  alfo  fufpended  when  a  family  expe- 
riences any  fevcre  misfortune,  and  even  if  a  near  reja-  • 
don  were  thrown  into  prifon  s  though  this  may  be  fet 
alide,  providedthe  unfortunate  perfon  give  his  content. 

6<  Two  brothers  cannot  marry  two  filters;  nor  is 
a  widower  at  liberty  to  marry  his  fon  to  the  daughter 
of  a  widow  whom  he  choofes  for  his  own  wife.  A 
man  is  alfo  forbidden  to  marry  any  of  his  own  relations, 
however  diftant  the  degree  of  confangninity  may  be 
between  them. 

In  China  every  father  of  a  family  is  rcfponfible  for 
the  conduct,  of  bis  children,  and  even  of  his  dome- 
ftics;  all  thefe  faults  l>cing  imputed  to  Mm  which  it 
was  his  duty  to  have  prevented.  Every  fuller  has  the- 
powerof  felling  his  ion,  "  provided  (fays  the  law) 
the  fon  has  a  right  of  fetling  himfelf."  This  aiftom; 
however,  is  barely  tolerated  among  the  middling  an  J 
inferior  ranks ;  and  all  are  forbidden  to  fell  them  to 
comedians,  or  people  of  infamous  character,  or  very 
mean  Nations. 

In  China  a  fon  remains  a  minor  during  the  whole 
lifetime,  and  is  even  liabie  for  the  debt* contracted  by 
his  father,  thofe  from  gaming  only  excepted.  Adop- 
tion is  authorifed  by  law,  and  the  adopted  child  imme- 
diately enters  into  all  the  rights  of  a  lawful  fon ;  only 
the  law  gives  a  right  to  the  father  of  making  a  few 
difpolitions  in  favour  of  his  real  children.  The  chil- 
dren*  however,  whether  adopted  or  not, 
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law.  The  will  of  a  father  cannot  be  fet  afidc  in  Chi- 
na on  account  of  any  informality ;  nor  can  any  mo- 
ther in  this  empire  make  a  will; 

Though  the  Cbinefc  laws  authorifc  flavery,  yet  the 
power  or  the  matter  extends  only  to  thofe  matters 
which  concern  bis  own  fervice ; .  and  he  would  be  pu- 
mflicd  with  death  for  taking  advantage  of  his  power 
to  debauch  the  wife  of  his  Have. 

By  the  laws  of  China  hutoandmcn  are  exempt  from 
the  payment  of  taxes  after  tbey  have  begun  to  till  the 
earth  10  the  beginning  of  harvefl. 

In  criminal  matters  every  pcrfon  accufed  mull  be 
examined  before  five  or  fix  tribunals ;  and  whofe  en- 
quires are  directed  not  only  againft  him,  but  againft 
hisaceufer,  and  the  witneJles  that  appear  in  thecaufe. 
He  is,  however,  obliged  to  remain  in  prifou  daring 
the  jrocefs!  "  but  (fays  M.  Grofier)  the  Chinele 
prifons  arc  not  horrible  dangeons  like  thofe  of  fo  ma- 
ny other  nations ;  they  arc  fpacious,  and  haye  even  a 
degree  of  convenience.  One  of  the  mandarins  is  ob- 
liged to  infpect  them  frequently}  and  this  he  doea 
with  the  greater  punctuality,  as  he  niaft  anfwer  for 
thofe  who  are  fick.  He  is  obliged  to  fee  them  pro- 
perly treated,  to  fend  for  phyf^-uns,  and  to  fupply 
them  with  medicines  at  the  emperor's  expence.  -If 
any  of  them  dies,  he  muft  inform  the  emperor,  who 
perhaps  will  order  fotnc  of  the  higher  mandarins  to 
examine  whether  the  former  has  dikhargc-d  his  duty 
faithl'.illy  orribt. 

The  flightcft  punilhment  in  China  is  the  batlinado ; 
and  the  number  of  blows  is  to  be  determined  by  the 
degree  of  the  offender's  guilt.  Twenty  is  the  Weft 
number;  and  in  this  cafe  the  panilhnicni  is  confider- 
cd  as  having  nothing  infamous  in  it,  but  being  only  a 
fimple  parental  correcthnu  In  this  way  the  emperor 
foinetimes  orders  it  to  be  inflicted  ou  bis  courtiers; 
which  does  not  prevent  them  from  being  afterwards 
received  into  favour,  and  as  much  refpected  as 
before.  Every  mandarin  may  inflict  the  baftiuado 
when  any  one  forgets  to  falute  him,  or  when  he  fits 
in  judgment  in  public.  The  inftrumeutof  correction 
is  c  alled  tm-tfee,  and  Is  a  piece  of  bamboo  a  little  flat- 
ted, broad  at  the  bottom,  and  poliihcd  at  the  upper 
extremity,  in  order  to  manage  it  more  eaiily  with  the 
hand.  When  the  puniJhnient  is  to  be  inflicted,  the 
magiftrate  fits  gravely  behind  a  table,  having  on  it  a 
bag  filled  with  finall  flicks,  while  a  number  of  petty 
officers  (land  around  him,  each  furniflicd  with  thefe 
pm-tftes,  and  waiting  only  for  his  fignal  to  make  ufc  of 
them.  The  mandarin  then  takes  out  one  of  the  little 
flicks  contained  in  the  bag,  and  throws  it  into  the  hall 
of  audience.  On  this  the  culprit  is  fcized  and  Aretch- 
cdouc  with  his  belly  towards  the  ground  ;  his  breech- 
es are  pnlled  down  to  his  heels,  and  an  athletic  do- 
meftic  applies  five  fmart  blows  with  his  pan-tfee.  If 
the  judge  draws  another  fmall  (lick  from  the  bag,  ano- 
ther officer  fucceeds,  and  heftows  five  more  Wow* ; 
and  fo  on  until  the  jndge  makes  no  more  fignals. 
W  hen  the  punilhment  is  over,  the  criminal  muft  throw 
liimfclf  on  his  knees,  incline  his  body  three  times  to 
the  earth,  and  thank  the  judge  for  the  care  he  takes 
of  his  education. 

For  faults  of  a  higher  nature,  the  carrying  of  a 
wooden  collar,  called  by  the  Portuguese  the  caiigne,  is 


inflicted.  This  machiue  is  compofed  of  two  pieces  of  Cl.iiu. 

wood  hollowed  out  in  the  middle,  which,  when  put ' — -  ' 

together,  leave  fuJEcient  room  for  the  neck.  Thefe  •j^*, 
are  laid  upon  the  fhoalders  of  the  criminal,  and  join-  cr  wooX'a' 
ed  together  in  fuck  a  manner,  that  he  can  neither  fee  collar, 
his  feet  nor  put  his  hands  to  his  month ;  fo  that  he  is 
incapable  of  eating  without  the  afliftance  of  another. 
This  cifagrecablc  burden  he  is  obliged  to  carry  day 
and  night ;  its  weight  is  from  $0  to  200  pounds,  ac- 
cording to  the  enormity  of  the  crime,  to  which  the 
time  of  carrying  it  is  alfo  proportioned.  For  rob- 
bery, breaking  the  peace,  or  difturbtng  a  family,  or 
bcing  a  notorious  gambler,  it  is  generally  carried  three 
mouths.  During  all  this  time  the  criminal  is  not  al- 
lowed to  take  Ihelrer  in  his  owahoufe,  but  is  ftaiioned 
for  a  certain  fp*ce  of  time,  either  in  fome  public  fquare, 
t  he  gate  of  a  city  or  temple,  or  perhaps  even  of  the  tri- 
bunal where  he  was  condemned.  On  the  expiration 
of  his  term  of  punilhment,  he  is  again  brought  be- 
fore the  jndge,  who  exhorts  him  in  a  friendly  manner 
to  amend ;  and  after  giving  him  20  fouud  blows  dif- 
charges  him. 

Hani.'iuneiit  isinlielioftforcrimesofa  nature  inferior  UasUb- 


to  homicide,  and  the  duration  is  often  for  life,  if  the  meat.  &c. 
criminals  be  fent  into  Tartary.   Some  culprits  are 
condemned  to  drag  the  royal  barks  for  three  years, 
or  to  he  branded  in  the  cheeks  with  a  hot  iron,  indi- 
cating the  nature  of  their  tranfgreffions.    Robbery  be- 
tween  relations  is  more  fever ely  pimiihed  than  any 
"the* ;  and  that  is  accounted  the  moll  atrocious  where 
younger  brothers  or  nephews  appropriate  to  themfclves 
let*     hi". I  ■       pin  <•!        1  ~<-,  li-     in  v.  iudi  :  -. 
have  a  right  to  iharc  with  their  elder  brothers  or 
nephews.  »0 
Information  againft  a  father  or  mother,  grandfather  pnnith- 
or  grandmother,  uncle  or  eldcll  brother,  even  though  meat  of 
the  accufation  be  juft,  is  pisr.ifhed  with  IOO  bloWS  of  "--formers 

the  pan-t(ee,  ana  three  years  banifhment.  If  the  ac-  »s*,nn ■  P*- 
enfadonbe  falfc,  it  is  punifhed  with  death.  Dcfici-  ^,!,,,*, 
ency  in  proper  filial  refpefttoa  father,  mother,  grand- 
father, or  grandmother,  ispuniihed  with  ico  blows  of 
the  pan-tfee}  abuflve  language  to  thefe  relations  is 
death  by  ftrangling  $  to  ftrike  them  is  puniJhed  by 
beheading;  and  if  any  one  prefumcs  to  hurt  or  main* 
them,  his  fle.Ot  is  turn  from  his  bone*  with  red  hot 
pincers,  and  he  is  cut  into  1000  pieces.  Abufmg  an 
elder  brother  is  punifhed  with  100  blows  of  the  pan- 
tfee;  flrikinghim,  with  the  panifhment  of  exile.  ^ 

Homicide,  eventhough  accidental,  is punilhcd  with c*pit?l  i>«- 
death  in  China.    A  rope  abont  lix  or  feven  feet  in  nilliinent*, 
length,  with  a  running  uoofc,  is  thrown  over  the  cri-  to»w  i"flie- 
minal's  head;  and  a  couple  of  doineftics  belonging  tou* 
the  tribunal  pull  it  itrongly  in  different  directions. 
They  then  suddenly  quit  it,  and  in  a  few  moments 
give  a  fecond  pull ;  a  third  h  feldain  neccftary  to  fi- 
nifh  the  bitfiuefs.    Beheading  is  accounted  in  China 
the  inoft  difhonournble  of  all  ptinilhtr.ents,  and  is  re- 
served only  for  defperate  ailailins,  or  thofe  who  com- 
mit fome  crime  equally  atrocious  with  murder.  To  be 
cut  in  a  thoufand  pieces  is  a  pnnifhment  inflicted  only 
upon  ftate  criminals  orrebflliousfuhjects.  It  ispcrformcd 
by  tying  the  criminal  to  a  port,  fcalping  the  flan  from 
the  head,  and  pulling  it  over  the  eyes.    The  execu- 
tioner then  tears  the  flclb  from  different  parts  of  the 
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China.     unhappy  wretch's  body  ;  and  never  quits  this  horrible 

"  * — employment  till  mere  latigue  obliges  him  to  give  over  : 

the  remains  of  the  body  arc  then  left  to  the  barbaroos 
fpcaators,  whofiaiih  what  he  has  begun.  Though 
this  puniihment,  however,  bai  been  indicted  by  fomc 
emperors  with  all  the  dreadful  circumitanccs  jullnien- 
tioned,  the  law  orders  only  the  criminal's  belly  to  be 
opened,  his  body  to  be  cut  into  fevcral  peiccs,  and 
then  thrown  into  a  ditch  or  river. 

The  torture,  both  ordinary  and  extraordinary,  is 
ufed  in  China.  The  former  is  applied  to  the  hands 
or  feet :  tor  the  hands,  finall  pieces  of  wood  are  ap- 
plied diagonally  between  the  fingers  of  the  criminal  j 
lis  fingers  are  then  tied  clofe  with  cords,  and  be  is 
left  for  fome  time  in  that  painful  iitoatioo.  The  tor- 
ture for  the  feet  is  ftili  worfe.  An  inftromenr,  con- 
futing of  three  crofs  pieces  of  wood,  is  provided,  that 
in  the  middle  being  fixed,  the  others  moveable.  The 
feet  of  the  criminal  nre  then  put  into  this  machine, 
which  fqucezes  them  To  clofc  that  the  ancle  bones  be- 
come flat.  The  extraordinary  torture  conAAs  in 
making  fmall  galhes  in  the  body,  and  then  tearing  off 
the  fliin  like  thongs.  It  is  never  applied  but  for 
feme  great  crime,  fuch  as  treafon,  or  where  the  crimi- 
nal's guilt  has  been  clearly  proved,  and  it  is  neceflary  to 
make  him  difcover  his  accomplices. 

Notwithflanding  thofc  dreadful  punillinicnts,  M. 
Groueris  atgreat  pains  10  prove  ihac  the  laws  of  the 
Chinefe,  with' regard  to  criminal  matters,  are  extreme- 
ly mild.  "  One  law  (fays  he)  wiil  no  doabt  appear 
fter'ngene-  exceedingly  fevereand  rigorowjitinflictsthepunifh- 
r»t  view  of  meat  of  death  on  thofc  who  nfe  pearls.  Thoie  who 
thcChinefb  read  the  hiftory  of  China  will  be  apt  to  fall  into  eer- 
Uv.  e.  tain  mifiakes  reflecting  the  penal  laws  of  that,  na- 
tion. Some  of  its  fovercigns  have  indulged  ihem- 
felvcs  in  gratifying  fanguinary  caprices  which  were 
notanthorifed  by  the  laws,  and  which* have  often  been 
confounded  with  them  :  bat  thefe  princes  are  even  yet 
ranked  among  the  number  of  tyrants,  and  tkeir  names 
are  A  ill  abhorred  and  dcteflcd  throughout  che  whole 
empire.  The  Chinefe,  in  their  criminal'  procedure, 
v  have  a  great  advantage  overall  other  nations  j  it  is 
almofl  impoffible  that  an  innocent  man  mould  ever  be- 
come a  victim  to  a  falfe  accufation  :  in  fuch  cafes  the 
accufer  andwitnefs  arc  cxpofed  to  too  much  danger. 
The  flownefs  of  the  proccfc,  and  the  numberlefs  re- 
viAons  it  undergoes,  are  another  fafeguard  for  the  ac- 
cufed.  Infhort,  no  fentence  of  death  is  ever  carried 
into  execution  until  irhas  been  approved  and  corn- 
firmed  by  the  emperor.  A  fair  copy  of  the  whole 
pnxxfs  is  laid  before  him  ;  a  number  of  other  copies 
are  alfo  made  out,  both  in  the  Chinefe  and  Tartar 
languages,  which  the  emperor  fiibmits  to  the  exami- 
nation of  a  like  number  of  doctors,  either  Tartars  or 
Chinefe,  When  the  crime  is  of  great  enormity,  and 
clearly  proved,  the  emperor  writes  with  bis  own  hand 
at  the  bottom  of  the  fentence,  "  When  you  receive 
this  order,  let  it  be  executed  without  delay."  In 
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according  to  law,  is  ranked  in  the  ordinary  clafs, 
the  emperor  writes  at  the  bottom  of  the  fentence, 
M  Let  the  criminal  be  detained  in  priibn,  and  exe- 
cuted in  autumn  ;"  that  being  the  feafon  in  which 
they  arc  generally  executed,  and  all  on  the  fame  day. 
The  emperor  of  China  neve r  figna  an  order  for  the 
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execution  of  a  criminal  till  he  has  prepared  himself  by 
fitting.  Like  other  monarcha  he  has  the  power  of 
giving  pardons  j  bot  in  this  refpect  is  much  more  li- 
mited than  any  other.  The  only  cafes  in  which  the 
Chinefe  monarch  can  remit  the  puniihment  inflicted 
by  law,  are,  1.  To  the  Ion  of  a  widow  who  has  not 
married  again ;  a.  To  the  heir  of  an  ancient  family; 
3.  The  dcfccndcr.ts  of  great  men  or  citizens  who  have 
defer ved  well  of  their  country ;  and,  4.  laAiy,  thefons, 
or  grandfons  of  a  mandarin,  who  has  become  jlluflri- 
ous,  and  diftingdlhcd  himfelf  by  faithfully  difchar- 
ging  the  duties  of  his  office.  Neither  a  child,  nor  a 
man  of  very  advanced  age,  can  be  cited  before  a  tribu- 
nal. The  fon  of  a  very  aged  fa-.kcr  and  mother  is 
pardoned,  if  private  property  or  the  public  peace 
be  not  hurt  by  giving  him  a  pardon ;  and  if  die  Ions 
of  fuch  a  father  and  mother  be  ail  guilty,  or  accom- 
plices in  the  fame  crime,  the  youngtft  is  pardoned  in 
order  to  comfort  his  parents. 

In  China  the  acculed  are  always  treated  with  ten- 
derness and  lenity,  being  accounted  innocent  until 
their  g-.iilr  be  clearly  proved  ;  and  even  then,  liberty 
excepted,  they  are  fcarce  allowed  to  want  for  any  tiling. 
A  jailor  ispuuilhcd  who  behaves  rjgoroufly  towards  his 
pnfoncrs ;  and  the  judges  muff  likewife  anfwer  at  their 
peril  for  any  additions  to  the  fevcrity  of  the  law :  de- 
poiirion  being  the  flight  eft  pur.ifhmcr.t  inflicted  upon 
them. 

Subfticution  is  fomctimcs  allowed  by  the  laws  of 
China  ;  fo  that  the  near  relation  of  a  guilty  pcr- 
fou  may  put  himlelf  into  the  criminal's  place,  pro- 
vided, however,  that  tbechaftifement  be  flight,  and 
the  accufed  his  ancient  friend.  The  iocs,  grand- 
fons,  wife,  and  brothers  of  a  baciflicd  Chinefe,  are  al- 
lowed to  follow  him  into  exile  $  and  the  relations  of  all 
perfons  are  permitted  to  vific  them  in  prifon,  and  to 
give  them  every  aflifUnce  in  their  power ;  to  do  which, 
goodoflkcsibeyare  even  encouraged,  inftead  of  being 
prevented. 

Every  city  in  China  is  divided  into  different  quar- 
ters, each  of  which  is  {objected  to  the  infpection  of 
a  certain  officer,  who  is  snfwerablc  for  whatever  patics 
in  the  place  under  his  jurifdiction.  Fathers  of  land- 
lies,  as  we  have  already  obferved,  arc  anfwcrable  for 
the  conduct  of  their  children  and  domeAics.  Neigh- 
bours are  even  obliged  to  anfwer  for  one  another, 
and  are  bound  to  give  every  help  and  affiftance  in 
cafes  of  robery,  fire,  or  any  accident,  especially 
in  the  night-time.  AH  the  cities  are  fortiifhcd  \i  ith 
gates,  which  arc-  barricaded  on  the  commencement 
of  night.  Centinels  are-  alio  pofted  at  certain  di- 
(lances  throughout  the  ftreets,  who  flop  all  who  walk 
in  the  night,  and  a  number  of  horfemen  go  round 
the  ramparts  for  the  fame  ptirpofe ;  fb  that  it  is  alnioft 
impofJlbie  to  elude  their  vigilance  by  favour  of  the 
darkneA.  A  Ariel  watch  is  alio  kept  during  the  day- 
time t  and  all  thofc  who  give  any  fnfpieion  by  their 
looks,  accent,  orbehaviour,  are  immediately  carried  be- 
fore a  madarin,  and  fomcinncs  even  detained  until  the 
pleafare  of  the  governor  be  known. 

Prirate  quarrels  do  not  often  happen  in  China,  and 
it  is  rare  that  they  are  attended  with  a  fatal  iflue. 
The  champions  fometime  decide  the  quarrel  with 
their  fiAs,  but  moA  frequently  refer  the  cafe  to  a  man- 
darin, who  very  often  orders  them  both  a  found  drub- 
bing 
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Chiia.  bing.  None  but  military  people  are  permitted  to 
' "*  wear  arms  in  public ;  and  this  privilege  is  extended 
even  to  them  only  during  the  time  of  war,  or  when 
they  accompany  a  mandarin,  mount  guard,  or  attend 
a  review.  Froftitntes  are  not  allowed  to  remain  within 
the  walls  of  a  city,  or  to  keep  a  houfc  of  their  own 
eveninthefuburbs.  They  may,  however,  lodge  in 
the  houfe  of  anoiher:  but  that  other  is  tccountable 
for  every  diflurbancc  which  may  happen  on  their  ac- 

jj .  count. 

Porrowiog  In  all  the  Cbinefe  cities,  and  -even  in-fome  of  their 
•f  money,  -ordinary  towns,  there  is  anofficc  where  money  may  be 
borrowed  upon  pledges  at  the  common  rate  of  the 
country  ;  which,  however,  is  no  Icfs  than  30 per  ce/if. 
Every  pledge  is  marked  with  a  nm-.iber  when  left  at 
the  office,  ar.d  ninft  be  produced  when  demanded; 
but  it  becomes  the  property  of  tbe  office  if  left  there 
afifiglc  day longer  than  the  term  agreed  upon  for  the 
payment  of  the  money.  The  whole  tranfaction  re* 
mains  an  inviolable  fecretj  not  even  the  name  of 
Ahe  perfon  who  leaves  the  pledge  being  inquired 
8*  after. 

Oh  lie  Chi-  Great  attention  is  paid  by  the  adminiilration  of 
nefe  roads.  China  to  the  convenieney  of  travellers.  The  roads 
are  generally  very  broad,  all  of  them  paved  in  the 
fouthcra  provinces,  and  foraein  the  northern  j  bat 
neither  horfes  nor  carriages  are  allowed  to  pafs  along 
thefe.  Inmany  places  valleys  have  been  filled  up,  and 
rocks  and  mountains  cat  through,  for  the  purpofc  of 
•making  commodious  high  ways,  and  to  preicrve  them 
as  nearly  as  poflible  on  a  level.  They  arc  generally 
bordered  with  very  lofty  trees,  slid  in  fome  places 
with  walls  eight  or  ten  feet  high,  to  prevent  travellers 
from  going  into  the  fields  ;  but  openings  arc  left  in 
proper  places,  which  give  a  pafliigc  into  crofs  roads 
that  lead  to  different  villages.  Covered  feats  arc 
creeled  on  all  the  great  roads,  .where  travellers  may 
flicker  tbcmfclvcs  from  the  inclemency  of  the  wea- 
ther ;  temples  and  pagods  are  alfo  frequent,  into 
which  travellers  are  admitted  without  fcmple  in  the 
day-time,  but  often  meet  with  a  refuial  in  the  night. 
In  thefe  mandarins  only  have  a  righi  to  reft  them- 
felves  as  long  as  they  think  proper  .  There  is,  how- 
ever, no  want  of  inns  on  the  great  roads,  or  even  the 
erofs  ones  in  China  ;  but  they  are  iii  fupplicd  with 
provifions :  and  thofe  who  frequent  them  are  even  obli- 
ged to  carry  beds  along  with  them  to  fleep  on,  or  elfc 
take  up  with  a  plain  mat. 

Towers  are  creeled  on  all  the  roads  of  this  great 
empire,  with  watch-boxes  on  the  top,  with  flag-faffs, 
for  the  convenience  of  iignals,  in  cafe  of  any  alarm. 
Thefe  towers  are  fquarc,  and  generally  conftru&ed  of 
brick,  bat  fcldom  exceed  twelve  feet  in  height.  They 
arc  built,  however,  in  (ight  of  one  anoiher,  and  are 
guarded  by  foldiers,  who  run  with  great  fpced  from 
one  to  another,  carrying  letters  which  concern  the 
«mperor.  Intelligence  of  any  remarkable  event  is  alfo 
conveyed  by  iignals;  and  thus  the  court  is  informed 
with  furprifing  quicknefs  of  any  important  matter. 
Thofe  which  arc  bullion  any  of  the  roads  conducting 
to  court,  are  fornifhed  with  battlements,  and  have  alio 
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very  large  bells  of  caft  iron.  According  to  law  thefe  Cfaina. 
towers  lhould  be  only  five  fys,  about  half  a  French  *    *  ' 
league,  diftant  from  one  another.  g3 

There  is  no  public  poll-office  in  China,  though  fc-  Method  of 
vcral  private  ones  have  been  cflablifhcd  ;  but  the  ecu-  convcy- 
riers  and  offices  charged  with  difpatches  for  the  cm-  ance" 
pire  have  only  a  right  to  make  ule  of  them.  This 
inconvenience,  however  excepted,  travellers  find  con- 
veyance very  eafy  from  one  pari  el"  China  to  ano- 
ther. Great  numbers  of  porters  are  employed  in  every 
«iry,  all  of  whom  arc  aflociatcd  under  the  conduct  of 
a  chief,  who  regulates  all  their  engagements,  fixes  the 
price  of  their  labour,  receives  their  lure,  and  isrefpoit- 
uble  tor  every  thing  they  carry.  When  porters  arc 
wanted,  he  furniihes  as  many  as  may  be  neceffiary,  and 
gives  the  fame  number  of  tickets  to  the  traveller ;  who 
returns  one  to  each  porter  when  they  have  conveyed 
their  loads  to  an  appointed  place.  Thefe  tickets  are 
carried  back  to  the  thief,  who  immediately  pays  them 
from  the  money  he  received  in  advance.    On  all  the 

freat  roads  in  China  there  are  fcveral  offices  of  this 
ind,  which  have  a  fettled  correfpondence  with  others; 
the  travellers  therefore' have  only  to  carry  to  one  of 
thefe  offices  a  lift  of  fuch  things  as  they  with  to  have 
tranfponed :  this  is  immediately  written  down  in  a 
book  j  and  thungk  there  fhotild  be  occafion  for  two, 
three,  or  four  hundred  porters,  they  are  inftantly  fur- 
nilhe  j.  Every  thing  is  weighed  before  the  eyes  of 
their  chief,  and  the  hire  is  five  pence  per  hundred 
weight  for  one' day's  carriage.  An  exact  regifter  of 
every  thing  is  kept  in  the  office  f  the  traveller  pays 
the  money  in  advance,  after  which  he  has  no  occafion 
to  give  himfelf  any  farther  trouble  :  on  his  arrival  at 
the  city  he  dciigns,  his  baggage  is  found  at  the  cor- 
rcfpoiuling  office,  and  every  thing  is  delivered  to  him 
with  the  moll  fcrupulousexactucfs.  ^  f 

The  cuftom-honfes  arc  here  regulated  by  the  gene-  Csftom- 
ral  police  of  the  country  $  and  according  to  M.  Gro-  houfes. 
licr's  account,  thefe  cuflom-houfe  officers  are  the  moll 
civil  in  the  world.  They  have  no  concern  with  any 
elafs  of  people  but  the  merchants,  whom  they  take 
care  not  to  dirtrefs  by  any  rigorous  exactions ;  nei- 
ther, though  they  have  authority  to  do  fo,  do  they 
ftop  travellers  till  their  baggage  is  examined,  nor  do 
they  even  require  thcfmallcil  fee  from  them.  Duties 
arc  paid  cither  by  the  piece  or  the  load  ;  and  in  the 
former  cafe  credit  is  given  to  the  merchant's  book 
without  afking  any  queftions.  A  mandarin  is  ap- 
pointed by  the  viceroy  of  each  province  to  infpect 
the  cuftom-houfes  of  the  whole  diftrict;  and  the  man. 
darios  have  alio  the  care  of  the  port-offices.  g . 

In  former  times  the  only  money  ufed  hrChinawas  Money  of 
made  of  fmall  fhells,  but  now  both  filver  and  copper  die  empire, 
coin  are  met  with.  The  latter  confifts  of  round 
pieces  about  nine-tenths  of  an  inch  (a)  in  diameter, 
with  a  fmall  fquare  hole  in  the  middle,  inferibed  with 
two  Chincfe  words  on  one  fide,  and  two  Tartar  ones 
on  the  other.  The  filver  pieces  arc  valued  only  by 
their  weight.  For  tbe  convenience  of  commerce,  the 
metal  is  therefore  caft  into  plates  of  different  lizes ; 
and  for  want  of  fmall  coin,  a  Chincfe  always  carries 
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(a)  The  Chincfe  foot  is  longer  by  one  hundredth  part  than  the  French,  and  the  inch  is  divided  into  ten  parts. 
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ffhin*.  about  hitn  his  feales,  weights,  and  a  pairof  fciflars  to 
v  '  cut  the  metal.  This  operation  is  performed  by  put- 
ting the  filver  between  the  fciflars,  and  then  knocking 
them  againft  a  ftone  rill  the  pieces  drop  off.  In  gi- 
ving of  change,  however,  people  have  no  right  to  va- 
lue filver  by  the  numerical  value  of  copper,  this  be- 
ing entirely  regulated  by  the  intrinfic  value  of  the  me- 
taU.  Thus,  au  ounce"  of  filver  will  fometimes  be 
worth  icoo  copper  pieces,  and  fometintes  only  £00 ; 
and  thus  the.  copper  money  of  China  may  frequently 
be  fold  for  more  than  it  would  pafs  for  in  commerce. 
The  emperor  would  lofe  much  by  this  recoinagc,  were 
he  not  the  fole  proprietor  of  all  the  copper  mines  in 
China.  It  is,  however,  exprefsly  forbidden  to  employ 
copper  coin  in  any  manufacture  where  it  might  be 
employed  as  plain  copper,  and  it  is  alfo  forbidden  to 
be  Ibid  for  the.  purpofc  of  melting:  but,  if  the 
price  of  the  metal  has  not  fallen,  the  infraction  of  this 
law  is  not  very  feverely  puniflied.  On  the  other 
hand,  if  the  value  of  nnwrought  copper  exceeds  that 
of  the  coin,  a  quantity  of  the  latter  is  ifliied  out  to  re- 
ftore  the  equilibrium. 

To  keep  up  a  conftant  circulation  of  all  the  coin 
in  the  empire,  the  Chiaefe  government  are  attentive 
to  piefcrve  an  equilibrium  between  the  proportional 
value  of  the  gold  and  filver;  that  is,  to  regulate  the 
intrinfic  vakc  of  each  in  fuch  a  manner  that  tiie  pof- 
feflbr  of  filver  may  not  be  afraid  to  exchange  it  lor 
copper,  nor  the  pofleuor  of  copper  for  filver.  The 
method  ufed  for  this  purpofc  is,  when  filver  becomes 
fcarcc,  to  make  all  the  payments  for  fome  time  in  fil- 
ver ;  but  if  copper,  to  make  them  all  for  fome  time 
in  that  metal  only, 
of  the  Chi-    The  commerce  of  China  is  under  the  infpe&ion  of 
note  cum-  the  tribunal  of  finances  ;  but  on  this  fnbject  the  Chi- 
tuefce.     ncfe  entertain  an  opinion  quite  different  from  thai  of 
the  Europeans.    Commerce,  according  to  them,  is 
only  ufeful  as  far  as  it  cafes  the  people  of  their  fuper- 
fluities,  and  procures  them  ncccllarics.    For  this  rea- 
fon  they  confider  even  that  which  is  carried  on  at 
Canton  as  prejudicial  CO  the  intereft  of  the  empire. 
"  They  takfcfroin  as  (fay  the  Chincfc)  our  filks,  teas, 
and  porcelain  :  the  price  of  thefe  articles  is  raited 
through  all  the  provinces!  fuch  a  trade  therefore  can- 
not be  beneficial.   The  money  brought  us  by  Euro- 
peans, and  the  high-priced  baubles  that  accompany  it,, 
are  mere  fuperfluities  to  fiich  a  Race  as  aura.  We 
have  no  occafion  for  more  bullion  titan  what  may  be 
neceflary  to  anl'wer  the  exigencies  of  government,  and 
to  fupply  the  relative  wants  of  individuals.   It  was 
faid  by  Kouan-lfc,  two  thou&nd  years  ago,  That  the 
money  introduced  docs  no;  enrich  a  kingdom  in  any 
other  way  than  as  it  is  introduced  by  commerce.  No 
commerce  can  be  advantageous  long,  but  that  which 
confifts  in  a  mutual  exchange  of  things  neceflary  or 
ufeful.   That  trade,  whether  carried  011  by  barter  or 
money,  which  has  for  its  object  the  importing  of  ar- 
ticles that  tend  to  the  gratification  of  pride,  luxury, 
or  curiofity,  always  fuppefes  the  cxificitce  01  luxury  : 
but  luxury,  which  is  an  abundance  of  fuperliuiries 
among  certain  etades  of  people,  fnppofes  the  want  of 
neceflaries  among  a  great  many  others.   The  more 
horfesthe  rich  put  to  their  carriages,  the tgreater  will 
be  the  number  of  thofe  who  are  obliged  to  walk  on 
foot ;  the  larger  and  more  magnificent  their  lionfcs 
Vol..  IV. 
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are,  fo  much  the  more  confined  and  wretched  n»uft  China, 
thofe  of  the  poor  be;  and  the  more  their  tables  are  " 
covered  with  a  variety  of  dimes,  the  more  mull  the 
r.mnber  of  thofe  increafc  who  arc  reduced  to  the  ne- 
cci.rity  of  feeding  upon  plain  rice.  Men,  united  by 
focicty  in  a  large  and  populous  kingdom,  can  employ 
their  iuduflry,  talents,  and  economy,  to  no  better  pur- 
pofe than  to  provide  neceflaries  for  all,  and  procure 
con  sentence  for  fome."  jj  , 

The  only  commerce  confidered  by  the  Chinefe  as  Hiftory  «f 
advantageous  10  their  empire,  is  (bat  with  Ruifia  and  the  trade 
Tartary ;  by  which  they,  are  fupplied  with  thofe  furs  wisbRuM, 
fo  neceflary  in  the  northern  provinces.   The  difputes 
concerning  the  limits  of  the  respective  empires  of 
Ruflia  and  China  fecm  to  have  paved  the  way  to  this 
commerce.    Thefe  difputes  were  fettled  by  treaty 
on  the  27th  of  Augnfi  1680,  under  the  reign  of  Ivan 
and  Peter  yUcxiowitz.    The  chief  of  tbe  embafly  on 
the  part  of  Rolfia  was  Golovin  governor  of  Siberia  j 
and  two  Jcfuits  were  deputed  on  the  part  of  the  em- 
peror of  China ;  and  the  conferences  were  held  in 
Latin,  with  a  German  in  the  Ruffian  ainbaflador's 
train,  who  was  acquainted  with  that  language.  By 
this  treaty  the  Rulhans  obtained  a  regular  and  per- 


manent trade  with  China,  which  they  had  long  de- 
fired  ,  but  in  return  they  yielded  up  a  large  territory, 
befides  the  navigation  of  the  river  Amour.  Thcfirfi 
intercourfc  had  taken  place  in  the  beginning  of  the 
17th  century;  at  which  time  a  final!  quantity  of  Chi- 
nefe merchandize  was  procured  by  fome  Ruffian  mer- 
chants from  the  Kalmuck  Tartars.  The  rapid  and 
profitable  fale  of  thefe  commodities  eucouiagcd  cer- 
tain Siberian  Wayvodes  to  attempt  a  direct  and  open 
communication  with  China.  For  this  purpofc  fe ve- 
nd deputations  were  fent  to  the  emperor;  and  though 
they  foiled  of  obtaining  the  grant  of  a  regular  com- 
merce, their  attempts  Were  attended  with  fome 
confcquer.ces  of  importance.  Thcs  the  Ruffian  mer- 
chants were  tempted  to  fend  traders  occalionally  to 
Peking  ;  by  which  means  a  faint  connection  was  pre- 
fcrvedwith  that  metropolis.  This  commerce,  how- 
ever, was  at  lad  interrupted  by  the  commencement  of 
hoit  Hides  on  the  river  Amour;  bnt  after  the  conclu- 
fion  of  the  treaty  in  1689,  was  rcfumed  with  uncom- 
mon alacrity  on  the  part  of  the  Radians :  and  the  ad- 
vantages thence  ariling  were  found  to  be  fo  confide* 
rablc,  that  a  defign  of  enlarging  it  was  formed  by  Pe- 
ter the  Great,  ubrand  Ides,  a  native  ofihe  duchy  of 
Holftein,  then  in  the  Roman  fcrvice,  was  therefore 
dispatched  to  Peking  in  1692;  by  whofc  means  1  tie 
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vate merchants  continued  to  trade  as  before,  not 
only  with  the  Chinefe,  bat  alfo  at  (he  head  quar- 
ters of  the  Mogul  Tartars.  The  camp  of  thefe  ro- 
ving Tartars,  which  was  generally  flattened  near  the 
confluence  of  the  Orhon  and  Toula  rivers  between  the 
foutheru  frontiers  of  Siberia  and  the  Mogul  defert, 
thus  became  the  feat  of  an  annual  fair.  Complaints, 
however,  were  foon  made  of  the  dilbrderly  behaviour 
of  the  Rulfiaus ;  on  which  the  Chinefe  monarch 
threatened  to  expel  them  from  his  dominions  entirely, 
and  to  allow  diem  neither  to  trade  wi(h  the  Chinefe 
nor  Moguls.  This  produced  another  embafly  to  Pe- 
king in  1710,  when  matters  were  again  adjufted  to 
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Chen*,  the  fatisfaction  of  boil)  parties-  Tiic  reconciliation, 
v  v  "-'was  of  no  long  duration ;  for  the  Ruffians  having 
loon  renewed  their  difo.  dcrly  behaviour,  an  order  for 
their  cxpnlfion  was  iflued  in  1722,  and  all  intercourfe 
bctwecnibctwo  nations  forbidden.  The  differences  were 
once  more  made  np  in  1727,  and  a  caravan  allowed  to 
go  to  Peking  once  in  three  years,  p.-ovided  it  con- 
lifted  of  no  ntorc  than  too  perfotis  ;  and  that  daring 
their  flay  their  expences  {hoald  pot,  as  formerly,  be 
defrayed  by  the  emperor  of  China.  The  Ruffians 
at  the  fame  time  obtained  pcrmilfion  to  build  a  church 
withiu  the  precincts  of  the  caravanfary ;  and  that 
four  pricfts  were  allowed  to  relidc  at  Peking  for  the 
celebration  of  divine  fervice;  tho  fame  indulgence 
being  granted  to  fomc  Radian  Icfaolars,  for  the  pur- 
vofeof  learning  the  Chine  I V  language,  sad  qualify- 
ing thtmfclves  for  being  interpreters  between  therwo 
nations.  This  intercourfe  continoed  till  the  year 
1755 ;  ftnee  which  time  no  more  caravans  have  been 
fent  to  China.  It  was  firft  interrupted  fay  a  mifun- 
derftanding  betwixt  the  two  courts ;  and  though  that 
difference  was  afterwards  made  np,  no  caravans  have, 
been  fent  ever  fince.  The  emprefs  of  Rulfia,  fcnllblc 
that  the  monopoly  of  the  h:v  trade  (which  was  entire- 
ly confined  to  the  caravans  belonging  to  the  crown, 
and  prohibited  to  individuals)  was  prejudicial  to  com- 
merce, gave  it  up  in  favour  of  her  fubjeds  in  1762  > 
and  the  centre  of  commerce  betwixt  the  two  nations 
is  now  at  Kiatka.  Here  the  trade  is  entirely  carried 
on  by  barter,  The  Ruffians  are  prohibited  from  ex- 
porting their  own  coin  ;  finding  it  more  advantageous 
to  take  goods  in  exchange  than  to  receive  bullion  at 
the  Chinefc  flandard.  The  principal  exports  from 
Rulfia  are  furs  of  different  kinds ;  the  molt  valuable 
of  which  are  thole  of  fea-oiters,  beavers, wolves,  foxes, 
martins,  fables,  and  ermines;  the  greater  part  of 
which  are  brought  from  Siberia  and  the  newly  difco- 
vercd  iilands  ;  but  as  they  cannot  fnpply  the  demand, 
there  is  a  necelTity  for  importing  foreign  furs  to  Pe- 
tcrfburgh,  which  arc  afterwards  fent  co  Kiatka.  Vari- 
ous kinds  of  cloth  are  likewife  font  to  China,  as  well 
as  hardware,  and  live  cattle,  fuch  as  horfes,  camels, 
&c.  The  exports  from  China  are,  raw  and  manufac- 
tured filk,  cotton,  porcelain,  rhubarb,  muik,  &c.  The 
government  of  Rnftia  likewife  rcferves  to  itfclf  the 
cxcloiive  privilege  of  pure  haling,  rhubarb.  It  is 
brought  to  .Kiatka  by  fomc  Bukharian  merchants,  who 
have  entered  into  a  contract  to  fupply  the  crown  with 
it  in  exchange  for  furs :  the  exportation  of  the  heft 
rhubarb  is  forbidden  under  fevere  penalties,  but  yet  is 
procured  in  fufficient  quantities,  fomctimes  by  clan- 
Heiiinely  mixing  it  with  inferior  roots,  and  fomctimes 
fay  fmuggling  it  directly.  Great  part  of  Europe  is 
88  filpplicd  with  rhubarb  from  Ruffia. 
Snipem't  The  revenue  of  the  eropcroit  of  China  amounts  to 
;vvt'jiuc.  more  than  41  millions  fterling  ;  and  might  eafiiy  be 
incrcafed,  did  the  fbve  reign  incline  to  burden  his  fub- 
jeets  with  new  impofuions.  The  annual  expences  of 
government  arc  indeed  immenfc,  but  they  arc  regulated 
in  fuch  a  manner  as  never  to  be  augmented  bat  ih 
cafes  of  the  utmofl  neccflity  ;  it  even  happens  very  of- 
ten that  adminhlration  makes  greater  favings  every 
year.  When  this  happens  to  be  the  cafe,'  thefurplus 
forves  to  inercafc  the  general  trcafure  of  the  empire, 
and  prevents  the  necelTity  of  new  impactions  in  time 


of  war,  or  other  public  calamities.  The  greater  part  Chin* 
of  the  taxes  are  paid  in  kind  thofe,  for*  inftancc,  *■  »  "  ' 
who  breed  filk  worms,  pay  their  taxes  in  filk,  the 
liofbandmcn  in  grain,  the  gardijiers  in  fruits,  &c. 
This  method,  at  the  fame  time  that  it  is  exceedingly 
convenient  for  the  fubject,  is  no  way  detrimental  ta 
the  public  intereft.  There  are  numbers  of  people  every 
wherein  thefervicc  of govc  mmcnt,whoare  thus  furniJh- 
ed  with  food  and  clothing  ;  fo  that  the  commodities  col- 
lected as  taxes  are  almoit  confumcd  in  the  provinces 
where  they  arc  levied ;  what  remains  is  fold  for  the 
behoof  of  the  emperor,  and  the  money  depofited  iu 
the  imperial  treafury.  The  taxes  paid  in  money  arifo 
principally  from  the  cuftoms  and  sale  of  fait  (which 
belongs  entirely  to  the  emperor),  from  the  duties- 
paid  by  veflels  entering  any  port,  and  from  other  im- 
ports on  various  branches  of  manufactures.  Excepting 
thefe,  the  trader  fcarcely  contribotes  any  thing  to  the 
exigencies  of  the  flate,  and  the  mechanic  nothing  at 
all ;  the  whole  burden  of  taxation  thus  falling  upon  the 
hulbandman.  This  burden  is  regulated  in  proportion 
to  the  extent  and  fertility  of  his  lands  -,  and  the  great  - 
eft  care  has  been  taken  to  manage  matters  fo,  that  he. 
may  neither  be  overcharged  in  the  tin  petition  nor 
harafftd  in  the  levying  of  the  duties. »«  The  regiftcring 
of  lands  (fays  M.  Grofier),  fo  often  and  10  no  pt.rpc.lc 
projected  in  France,  has  been  long  praetifed  in  this 
empire,  nocwithfianding  its  prodigious  extent."  « :-. 

The  levying  of  taxes  in  China  is  as  limple  as  thcofth* 
nature  of  the  thing  will  admit  of.   The  duties  levied  tiawm 
from  towns  and  villages  are  carried  to  cities  of  the  Chins, 
third  dafs ;  then  they  are  conducted  to  thofe  of  the 
fecond  j  then  to  thofe  of  the  firft »  and  at  laft  to  the 
capital.    The  levying  and  impofitioii  of  taxes  is  fob, 
mitted  to  the  tribunal  of  finances  ;  and  matters  are  fo  • 
managed,  thai  belides  the  confumptiou  in  each  di[-r:£l 
for  dhcharging  the  ordinary  expences  of  government, 
foinething  is  left  by  way  of  refervc  for  ariweringae- 
ciriental "demands,  and  t'o  be  ready  in  cafes  of  iicceilhy. 
This  fum  becomes  gradually  lefs  from  the  capital  to 
chics  of  the  firft,  fecond,  and  third  ek&.   A  proper 
ftatement  of  what  is  paid  in  the  province*,  of  what  is 
referved  in  the  different  cities,  or  contained  in  the  dif- 
ferent treafuriesof  the  empire,  is  fubjefted  to  the  ex- 
amination of  the  grand  tribunal  of  finances.  Thisrc- 
vifes  the  whole,  and  keeps  an  exact  account  of 
what  is  confumcd,  and  of  whatever  forplns  may  be 

Lending  money  upon  intcrcft  has  been  in  ufe  in  of  ien<w 
China  for  about  2000  years.   It  has  often  been  abolifh-  monty^nd. 
ed,  and  as  often  eilablimecS   The  intercft,  as  has  been  deficiencie* 
already  hinted,  is  no  lefs  than  joper  cent,  and  the  year  !R  PaTjnS- 
is  only  lunar.    A  tenth  part  of  this  intereft  is  paidmUf'e*^ 
monthly;  and  concerning  neglects  of  payment,  the  fol- 
lowing laws  have  been  enacted.  "  However  much  the 
debt  may  have  accumulated  by  months  or  years,  the 
principal  and  intercfi;  (hall  remain  always  the  fame 
Whoever  infringes  this  law  (hall  receive  40 blows  of  a 
pAn-tftt  /  or  an  hundred,  if  he  ufes  any  artifice  to  add 
the  principal  and  intercft  together."    This  law  is  ex- 
plained by  the  following.   «  Whoever  mall  be  con- 
victed before  a  mandrain  of  not  having  paid  a  month** 
intercft,  lhall  receive  ten  blows;  twenty  for  two 
months,  and  thirty  for  three  $  and  in  this  manner  as 
far  as  fixty ;  that  is  to  fay,  to  the  fixth  month.  The-, 
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debtor  is  then  obliged  10  pay  principal  and  intercft  ; 
'botthufc  who  obtain  payment  by  uling  violence  and 
force,  are  condemned  to  receive  24  blows. 

Many  Chiuefe  writers  have  endeavoured  unfuccefs- 
futly  ro  (how  why  govermnent  ihould  allow  fuch  ex- 
orbitant intercft  to  he  taken  for  money  1  bit:  the  moft 
(atfsfaetory  and  rational  account  fecm s  to  "be,  thai  the 
great  intercft  of  money  prevents  the  rich  from  pur- 
chaling  much  land  ;  as  landed  ellatcs  would  only  em- 
barrafs  and  impovcrifli  them,  their  produce  being  fo 
much  inferior  to  that  of  money.  The  patrimony  of 
a  family  in  China  is  fcldom  divided »  and  it  never  hap- 
pens there,  as  in  almoft  every  other  country,  that 
wealth  and  riches  arc  ettgroired  by  one  part  of  the  na- 
tion, wh:.ie  the  other  poiieifes  nothing 
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five  khds  of  feeds  already  mentioned :  laftly,  four  .  Clina. 
pieces  of  cotton-cloth,  proper  for  making  drclies,  are  " 
dtltributcd  to  each  of  the  labourers,  who  aflift  in  yok- 
ing the  oxen  and  preparing  the  feeds;  and  the  lame 
prefents  are  made  to  soother  perfons  who  have  only 
been  Spectators  of  the  ceremony.  «, 
"  We  mult  not  (fays  M.  Grofier)  judge  of  the  of  the  pea- 


Chinefe  peafittts  from  thofe  of  Europe,  cfpceially  in  fants. 
what  fektts  to  the  lights  acquired  by  education.  Free 
fchools  are  very  numerous  in  every  province  of  China, 
and  even  fomc  of  the  villages  arc  not  deftitute  of  this 
advantage.  The  fons  of  the  poor  are  there  received 
as  readily  as  thofe  of  the  rich ;  their  duties  and  their 
ftudies  are  the  fane ;  the  attention  of  the  mailers  is 
equally  divided  between  them ;  and  from  this  obfeure 
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and moft  honourable  of  all  profcSions  ;  fo  t1 
empire  the  hufbandmau  enjoys  many  and 
leges,  while  the  merchant  and  mechanic  arc  much  lefs 
efteemed.  Part  of  the  crop  is  allowed  to  be  ufed  in 
dirtillitioa  j  but  if  the  harveft  happens  to  be  bad,  this 
operation  is  prohibited.  In  China,  the  tillage  of  the 
earth  is  not  only  encouraged  by  law,  but  alio  by  the 
example  of  die  emperor,  who  annually  tills  the  earth 
with  Jjis  own  bands.  The  beginning  of  fpring  in 
China  is  always  reckoned  to  be  in  the  month  of  Fe- 
bruary ;  but  it  belongs  to  the  tribunal  of  mathematics 
to  determine  the  precii'c  day.  The  tribunal  of  ceremo- 
nies announces  ir  to  the  emperor  by  a  memorial  ;  in 
which  every  ihing  requifite  to  be  done  by  him  is  men- 
tioned with  the  moft  fcrupulous  exa&nefs.  The  fo- 
vereign  then  names  taof  the  moft  illuflrious  perfons  in 
his  court  to  accompany  him,  and  to  hold  the  plough 
after  he  has  performed  his  part  of  the  ceremony. 
Among  thefe  there  arc  always  three  princes  of  the 
blood,  and  nine  preftdents  of  Supreme  courts  ;  and  if 
any  of  them  are  too  old  and  infirm  to  undergo  the  fa- 
tigue, the  fubftitutcs  muft  be  authorifed  by  the  em- 
peror. The  feftival  is  preceded  by  a  facrifice,  which 
the  emperor  offers  up  to  Chang-ti  (the  fupreme  God) ; 
after  which  he  and  his  attendants  prepare  themfelves 
by  three  days  fafting.and  continence.  Others  are  ap- 
pointed by  the  emperor,  on  the  evening  before  the 
ceremony,  to  go  and  prof*  rate  themfelves  at  the  fe- 
pnlchre  of  his  anceftors,  and  to  acquaint  them,  that, 
on  the  day  following,  he  intends  to  celebrate  a  grand 
facrifice.  This  is  offered  up  on  a  fmall  mount  a  few 
furlongs  dillant  from  the  city,  which,  by  the  indif- 
penfabk  rules  of  the  ceremony,  jmift  be  jo  feet  in 
height.  The  Chang -ti  is  invoked  by  the  emperor, 
who  facrifices  under  the  title  of  fovereign  pontiff,  and 
prays  for  an  abundant  harveft  in  favour  of  his  people. 
He  then  defcends,  accompanied  by  the  three  princes 
and  nine  prcli dents  who  are  to  put  their  hands  to  the 
plough  along  with  him  1  the  field  fct  apart  for  this  ptir- 
pofe1>cing  at  a  fmall  diftancc  from  the  mount.  Forty 
labourers  are  {elected  to  yoke  the  oxen,  and  to  prepare 
the  feeds  which  the  emperor  is  to  low ;  and  which  are 
of  five  different  kinds,  viz.  wheat,  rice,  two  kinds  of 
millet,  and  beans.  They  are  brought  to  the  fpot  in 
magnificent  boxes,  carried  by  perfons  of  the  moft 
diftingiiithed  rank-  The  emperor  then  lays  hold  of 
the  plough,  and  tnrns  np  feveral  farrows » the  prin  cesof 

the  blood  do  the  lime,  and  then  the  prchdents  $  after  have  no  higher  employment  than  that  of  Sweeping  the 
which  the  emperor  throws  into  the  furrows  the  courts  of  juftice." 
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confpicuous  figure  on  the  grand  ft  age  of  life.  No- 
thing is  more  common  in  China  than  to  fee  the  fon 
of  a  peafatit  governor  of  that  province  in  which  his 
father  had  long  toiled  in  cultivating  only  a  few 
acres.  Tbe  father  himfclf,  if  taken  from  his  plough, 
and  elevated  to  a  fuperior  fphcrc,  might,  by  reviving 
the  in  A  met  ion  he  received  in  his  youth,  and  efpeciat- 
ly  if  he  be  endowed  with  genius,  find  himfeli  folly 
competent  for  his  new  employment." 

The  Chinefe  have  been  greatly  reproached  with  the  Orofier's 
inhatnati  practice  of  murdering  their  chi'.drett  ;  but  defence  of 
though  our  author  cannot  deny  that  they  are  guilty  'hcCllj"';:f< 
of  this  practice,  he  excufes  them  by  faying,  that «  the  <™™*f 
crime  when  committed  in  China  is  commonly  owing  murd£.-ir.g 
to  the  fanaticifm  of  idolatry  ;  a  fanaticifm  which  pre-  and  expo- 
vails  only  among  the  loweft  of  the  people.    It  is  cither  fin?  their 
in  obedience  to  the  oracle  of  a  bonze,  to  deliver  them-  ctuldreir. 
felves  from  the  power  of  magic  fpells,  or  to  difchargc 
a  vow,  that  theft  infatuated  wretches  precipitate  their 
children  into  the  river :  they  imagine  that,  bv  doing 
fo,  they  make  an  expiatory  facrince  to  the  fpirit  of 
the  river.    All  nations  of  antiquity  almoft  have  dif- 
graccd  themfelves  by  the  like  horrid  practices  ;  but 
the  Chincfc  arc  far  from  countenancing  this  barbarity 
on  that  account.    Beftdcs,  thefc  criminal  Sacrifices  arc 
never  practifed  but  in  certain  cantons  of  China,  where 
the  people,  blinded  by  idolatry,  are  the  dupes  of 
prejudice,  fanaticifm,  and  fupcrftkion. — It  often  hap- 
pens alio,  that  the  bodies  of  thofe  children  w  hich  are 
Seen  floating  on  the  water  have  not  been  thrown  into 
it  till  after  their  death ;  and  this  is  likewife  the  cafe 
with  thofe  which  are  found  in  the  ftreets,  or  lying 
near  the  public  roads.  The  poverty  of  the  parents 
fuggefts  this  difmal  refooroe,  oecaufe  their  children 
are  then  buried  at  the  cxpence  of  the  public.  Ex- 
poling  of  children  in  public  places  is  a  cuftom  tole- 
rated in  China;  and  government  employs  as  much  vi- 
gilance to  have  them  carried  away  in  the  morning,  as 
it  bcflows  care  on  their  education.    This  is  certainly 
giving  people  intimation  to  expofc  their  childrea  in 
the  night-ume,  and  no  doubt  encourages  the  practice; 
but  the  ,  dictates  of  humanity  are  here  united  10  thofe 
of  (band  policy.   No  law  in  China  authorises  muti. 
Lit  ion:  there  are  indeed  eunuchs  in  the  empire,  but 
their  number  is  much  left  than  what  it  is  generally 
fuppofed  to  be  by  Europeans.    The  greater  part  of 
the  eunuchs  belonging  to  the  emperor  and  emprelTcs 
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Gazette  of 

Peking. 
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Seals  of  the 
cmjurror, 
mandarin*, 


<;  ■ 

Power  of 
the  vice* 
roy»of  pro- 
vince*. 


Like  lhe  capital  cities  of  European  kingdoms,  Pe- 
king, the  metropolis  of  the  Chinefe  empire,  is  furnish- 
ed with  a  gazette,  which  circulates  into  the  remotest 
provinces,  and  which  is  even  considered  by  admini- 
stration as  an  eflential  pan  of  the  political  constitu- 
tion. It  is  printed  daily  at  Peking,  and  contains  an 
account  of  all  thofe  objects  to  which  the  attention  of 
adiniuiflration  is  directed.  In  this  gazette  may  be 
feen  the  names  of  all  thofe  mandarins  who  arc  itripped 
of  their  employments,  and  the  caufes  of  their  difgrace ; 
it  mentions  alfo  the  names  of  all  thole  delinquents  who 
arc  puiuflied  with  death ;  -of  the  officers  appointed  to 
fill  the  places  of  the  difgraccd  mandarins ;  the  cala- 
mities which  hare  afi  lifted  any  of  the  provinces;  the 
relief  given  by  government ;  and  the  expeoces  incur- 
red by  adminiftration  for  the  fubfiftence  of  the  troops, 
Supplying  the  wants  of  the  people,  repairing  or  erect- 
ing public  works  ;  and,  Uftly,  the  rcmonftrances  made 
to  die  fovcreign  by  the  fupersor  tribunals,  cither  with 
regard  to  his  public  decisions  or  private  conduct,  and 
Sometimes  even  with  regard  to  both.  Nothing,  how- 
ever, is  contained  in  this  gazette  that  has  not  imme- 
diately come  from  the  emperor,  or  been  fubmitted  to 
hit  inspection;  and  immediate  death  would  be  the 
conftquence  of  inferring  a  falfcbood  in  this  ministerial 
paper. 

No  law  or  Sentence,  as  has  already  been  laid,  is  of 
any  force,  until  the  emperor's  fcal  has  been  affixed  to 
it.  This  is  abont  8  inches  fquare,  and  is  made  of 
finejafper,  a  kind  of  precious-  ftone  much  eftecmcd 
in  China;  of  which  only  the  emperor  is  allowed  to 
have  a  feal.  Thofe  gi  ven  to  princes  as  marks  of  ho- 
nour are  cumpofed  of  gold s  the  ftab  of  the  viceroys 
and  great  mandarins,  of  filveri  while  thofe  of  inferior 
mandarins  and  magistrates  are  made  only  of  lead  or 
copper.  ■  The  Size  of  thofe  fcals  is  greater  or  (mailer 
according  to  the  rank  their  ponefTors  hold  in  the  tri- 
bunals or  as  mandarins ;  and  when  any  of  them  hap- 
pens to  be  worn  out,  intimation  muft  be  fciu  to  the 
next  Superior  tribunal;  on  which  anew  one  is  fent, 
and  the  old  one  ma  ft  then  be  delivered  np.  The  com- 
million  of  every  infpeflor  fent  Into  the  provinces  malt 
alio  be  confirmed  by  the  emperor's  leal.  The  duty 
of  thefe  officers  is  to  examine  into  the  conduct  of 
governors,  maturates,  and  private  individuals ;  and 
inflanccs  arc  recorded  of  emperors  ihcmfelvcs  alTunung 
the  office  of  inspectors  in  fome  of  the  provinces.  Theft 
officers  are  not  only  foperior  10  all  the  magistrates, 
but  even  to  the  viceroys  of  the  provinces  themftlves. 
When  a  fuperior  magiflrate  behaves  ill  to  an  inferior 
011c,  the  former  inftantly  becomes  the  prifoncr  of  the 
infpeetor,  and  is  ftifpendcd  from  his  oiHee  until  he  has 
cleared  himftlf  from  every  imputation  laid  to  his 
charge.  The  viceroy,  however,  is  allowed  to  enjoy 
his  office  until  the  report  of  the  inspector  has  been 
tranfmitted  to  the  emperor. 

Thefe  viceroys  are  diftingmfhed  by  the  title  of  Tpii>g- 
Hn,  and  are  always  mandarins  of  the  firft  clafs,  pof. 
felling  an  almoit  unihnked  power  within  their  diffricls. 
They  march  abroad  with  all  the  pomp  of  royal  mag- 
nificence, never  quitting  their  palaces,  on  the  moft 
trilling  occafion,  without  a  guard  of  100  men.  A 
viceroy  is  the  receiver-general  of  all  the  taxes  collected 
in  the  province,  tranfmitting  them  to  the  capital,  af- 
ter having  refer ved  what  he  judges  nccenary  for  the 
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demands  of  his  diftrift.  All  law-fuits  muft  be  brought  Chin*, 
before  his  tribunal ;  and  he  has  the  power  of  pafhiig 
fentencc  of  death,  but  it  cannot  be  put  in  execution 
without  being  firft  carried  to  the  emperor.  Every 
three  years  he  fends  to  court  a  report  of  the  conduct 
of  the  mandarins  Subordinate  to  him  ;  and  according 
to  the  contents  they  are  either  continued  or  difgraccd. 
Thofe  of  whom  he  makes  an  unfavourable  report  are 
punilhed  in  proportion  to  their  delinquency  ;  while, 
on  the  other  hand,  thofe  who  have  the  good  fortune 
to  be  well  reported,  are  rewarded  in  a  fimilar  propor- 
tion. 

The  principal  mandarins  are  fometimes  broke  and 
difmiflcd  from  all  their  employments,  while  others  ar» 
only  removed  fame  degrees  lower.  Thofe  who  have 
been  degraded  ten  Steps,  run  a  great  rifle  of  never  be- 
ing employed  again.  •  Thefe  degraded  mandarins  are 
kept  in  perpetual  remembrance  of  their  misfortonc,  by 
bur.g  obliged  10  mention  it  in  every  public  order  they 
iifiic  forth  in  their  inferior  ftation :  thus,  "  I,  fitch  a 
mandarin,  degraded  one,  two,  three,  4rt.  fteps,  com- 
mand and  order,"  6  c.  Over  thefe  inferior  mandarins 
the  inspector  of  the  province  has  a  very  unlimited  au- 
thority, and  can,  by  his  own  power,  deprive  them  of 
their  employments  for  a  great  offence ;  nor  does  he 
coufnlt  the  court,  excepting  where  the  immediate  pu- 
nilhment  of  the  criminal  is  not  neceHary.  Every  one 
of  the  mandarins,  of  whatever  rank  or  denomination,  is 
obliged,  once  in  three  years,  to  give  in  writing  an 
exact  account  of  the  faults  he  has  committed  iu  the 
nf  his  •.•Hue.  If  lie  i c.  a  ;;ia;u:«.:i:i  U  Kit- 
ing to  any  of  the  four  firfl  daffes,  this  confefhon  is  ex- 
amined at  court ;  but  if  it  is  made  by  any  of  the  in- 
ferior ones,  ie  molt  be  laid  before  the  provincial  tri- 
bunal of  the  governor.  Government,  however,  is  not  fa- 
tisiicd  even  with  this  confeflion  j  inquiry  is  made  in  to  the 
truth  of  it,  and  the  conduit  of  the  mandarin  is  Scru- 
tinized with  the  utmoA  Severity,  the  informations  be- 
ing fnbje&ed  to  the  tribunal  of  mandarins  ;  where  they 
arc  carefully  examined,  the  merits  and  demerits  of 
thofe  fubjeeted  to  this  political  inquiiition  carefully 
balanced,  and  their  names  afterwards  divided  into  three 
claries.  The  fir  A  confifls  of  thofe  for  whom  rewards 
and  preferment  arc  intended ;  the  fecond,  for  whom 
gentle  reproof  and  ad.non.tion  are  thought  necefiary  ; 
and  the  third,  of  thofe  who  arc  to  be  Aifpcndcd  for 
fome  time,  or  Temovcd  altogether,  from  their  offices. 
Of  theft  lalt  Some  are  allowed  to  continue  ;  but  they 
receive  no  Salary,  and  are  not  only  deprived  of  all 
their  emoluments,  but  even  of  their  honours.  If  they 
have  been  guilty  of  any  action  tending  10  opprefs  the 
people,  or  to  occafion  a  famine  or  fcarciry  among  the' 
lower  ranks,  their  punilhment  is  not  confined  to  dif- 
miflioti  from  their  offices,  but  they  are  alfo  crimi- 
nally impeached.  The  family  bury  ing-place  of  every 
Chinefe  is  accounted  facred ;  none  dares  cut  down  the 
trees  with  which  it  is  overshadowed  until  they  become 
decayed  with  age ;  and  even  then,  not  until  their  con- 
dition has  been  attested  by  a  mandarin :  but  for  cer- 
tain crimes  againil  government  or  the  people,  the  bu- 
ry ing-place  of  a  mandarin  is  rafed  to  the  foundation. 
No  kind  of  punishment,  however,  inflicted  on  a  fa- 
ther, is  fnppuftd  in  the  leaft  to  affect  the  character  of 
his  Son;  and  therefore,  when  the  latter  is  aSked  by 
the  emperor  concerning  his  family,  he  will  perhaps 
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cooly  anfwer,  "  My  father  was  dtfgraced  for  fuch  a 
crime,  my  grandfather  was  beheaded  for  inch  ano- 
ther," without  the  acknowledgement  being  in  the 
lcaft  detrimental.  On  the  contrary,  by  great  and 
important  fcrviees,  it  is  polfible  for  him  to  wipe  out 
thefc  ftains  from  the  memory  of  his  anceftors. 

Though  the  empire  of  China  is  governed  by  Tartar 
princes,  the  latter  ieem  to  bellow  much  more  care 
and  attention  on  the  Chinefe  than  their  own  natural 
i'uhjects.  Should  any  difpate  arifc  between  a  Chinefc 
and  a  Tartar,  the  former  mull  have  great]/  deviated 
from  the  roles  of  juflicc,  if  he  is  not  acquitted  even 
by  thofe  tribunals  which  are  cowpofed  of  half  Chinefe 
and  half  Tartars.  The  flighted  fault  committed  by-  a 
Tartar  mandarin  is  always  feverely  puniflied ;  but  the 
punimment  of  the  grcateft  is  wftcu  mitigated  if  the 
delinquent  be  a  Chinefc  ;  and  the  fame  kvcrity  is  cxer- 
cifed  towards  thofe  of  the  military  department.  Thofe 
faults,  however,  are  puntfhed  with  the  grcateft  feveri- 
ty  which  hart  the  intercfts  of  the  people ;  for  which 
reafon  they  feldom  fall  a  facrifice  to  thai  clafs  of  petty 
tyrants  who  in  other  countries  prey  upon  and  devour 
them.  Every  fuperior  mandarin  is  obliged  to  inform 
himfelf  of  the  faults  of  his  inferiors,  and  cxpofe  them  s 
nay,  he  would  be  pauiJhed  for  them  himfelf  if  he  did 
not- 
Very  little  regard,  as  we  have  already  had  occafion 
to  obferve,  ispatd  to  hereditary  right  in  China.  Even 
&e.  in  Chi- -he  princes  of  the  blood  enjoy  no  other  privilege  by 
birth  bnt  that  of  wearing  a  yellow  girdle ;  and  the 
names  of  their  children,  with  the  exact  time  of  their 
birth,  are  inscribed  in  a  yellow  book  appropriated  to 
that  purpofe.  Collateral  princes  are  diltinguiflicd  by 
an  orange  girdle,  and  their  children  are  marked  in  a 
book  of  a  red  oolonr.  The  furunmcs  of  the  princes 
of  the  reigning  family  ajre  determined  by  the  empe- 
ror alone;  the  reft  not  being  allowed  to  alfeme  any 
name  that  too  much  referable*;  thofe  ot  the  Moguls  or 
Chinefe.  The  rank  even  of  the  emperor's  ions 
diminiJhes  one  degree  every  generation;  b  that,  at 
the  feventh,  only  the  eldeft  branch  has  a  title  to 
wear  the  yellow  gVdle,  the  reft  being  funk  into  the 
rank  of  plain  dozens.  An  hereditary  fovereigmy, 
however,  paflcs  from  one  cldcft  fan  to  another  j  and 
this  title  cannot  be  forfeited,  unlefs  the  poffeflbr  be 
guilty  of  fome  crime.  In  this  cafe  the  emperor  ap- 
points  to  the  fucceffion  either  one  of  his  younger  bro- 
thers or  a  cortlin  ;  but  thefe  mnfl  be  always  chofen  from 
the  lame  branch,  as  the  lawful  branch  cannot  be  de- 
prived of  its  right  withont  the  condemnation  of  all 
who  compofe  it.  The  only  hereditary  authority  of 
the  other  princes  exifts  among  thofe  troops  called  the 
Tartar  baath.  There  they  enjoy,  without  oppolition, 
that  rank  which  they  derive  from  their  birth,  but  in 
every  thing  elfe  are  on  a  level  with  others.  They  are 
fabje&ed  to  a  military  examination  at  Hated  periods, 
and  are  always  promoted  or  degraded  according  to  the 
degree  of  IkiU  they  exhibit.  The  Came  trial  is  un- 
dergone by  the  heir  apparent  and  his  funs  j  the  only 
indulgence  fhown  them  bring,  that  fchools  are  ap- 
pointed for  their  particular  life.  The  princes  arc 
likewife indulged  with  a  tribunal  appropriated  on  pur- 
pofe for  them,  and  before  which  alone  they  can  be 
cried.  An  infntt  offered  to  a  prince  decorated  with 
the  yellow  girdle  is  punilhed  with  death ;  but  if  he 
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has  omitted  t»  put  it  on,  the  aggreflbr  efiapes  with  Chins, 
a  baitinading.  A  prince  may  be  put  to  death  by  the*"  «  ' 
emperor's  confent  %  but  he  eJcapcs  every  Jlighter  cor- 
poral pnniihment  by  paying  a  line.  Untitled  princes 
have  very  few  privileges  fuperior  to  thofe  of  common 
citizens ;  and  are  generally  very  poor,  unlefs  pof- 
felfcd  of  fome  lucrative  office.  Thus  they  are  fomc- 
tir.ies  reduced  to  the  ncceflity  of  accepting  the  higheil 
pay  of  a  common  foldicr  in  the  Tartar  bands.  W  hen 
they,  or  any  of  their  children,  however,  enter  into 
the  marriage  ftate,  the  emperor  ufaally  makes  them  a 
prefent  of  too  ounces  of  ulver.  Me  will  alfo  relieve 
them  on  other  occafious,  alCft  iheir  widows  and  or- 
phans, but  in  all  this  never  departs  from  the  moft 
exact  rules  of  economy  t  fo  that  the  mandarins  in  this 
refpeci  are  much  better  than  the  relations  of  the  fove- 
reign  himfelf.  ,  ,  , 

With  regard  to  the  ancient  religion  of  China,  F.  A- p.  Amiot's 
miot  informs  us,  that,  after  making  every  polfible  re- *c count  of 
fearch,  comparing  and  reafonhig  upon  his  obferva-111*  *"ticrt 
tions,  he  at  laft  concluded,  that  "  the  Chinefc  are  a^P0"  01 
diiUnft  people,  who  have  ftill  preferved  the  cbaraAeri- 
flic  marks  of  thei  r  firft  origin. ;  a  people  whofe  primitive 
doctrine  will  be  found,  by  thofe  who  take  the  trouble 
of  investigating  it  thoroughly,  to  agree  in  its  cflential 
parts  with  the  doftriac  of  the  chofen  people,  before 
Mofcs,  by  the  cojuaud  of  God  himfelf,  had  continued 
the  explanation  of  it  to  thefacred  records  ;  a  people, 
in  a  word,  whofe  traditional  knowledge,  when  freed 
from  whatever  the  ignorance  or  fupcrliition  of  later 
ages  has  added  co.it,  may  be  traced  back  from  age  to 
age,  and  fro©  epochs  to  epocha,  without  interruption, 
for  the  fpace  of  4000  years,  even  10  the  renewal  of 
the  human  race  by  the  grandfon  of  Noah."  The 
king,  or  canonical  books  of  the  Chinefe,  every  where 
inculcate  the  belief  of  a  Supreme  Being,  the  author  and 
prelcrvcr  of  all  things.    TJnocr  him  they  mention  the 
names  of  Tien,  or  Heaven;  Chaug-titat  or  Supreme 


Heaven;  Cheng-ti,  or  Supreme  lord 


and  of  hoang- 
"  Names  (fays 


chan-tif  Sovereign  and  Si  pre  me  Lord 
M.  Groficr)  correfponding  to  thofe  which  wc  life  when 
w  e  fpeak  of  God,  the  Lord,  the  Almighty,  the  Moft 
High." 

According  to  the  Chinefe  books,  the  Supreme  Be- 
ing is  the  principle  of  every  thing  that  exiits,  and  (he 
father  of  all  living;  he  is  eternal,  immoveable,  and 
independent ;  his  power  knows  no  bounds  ;  his  light 
equally  comprehends  the  pall,  prefent,  and  the  future, 
penetrating  even  into  the  inmoft  recedes  of  the  heart. 
Heaven  and  earth  are  under  his  government ;  all  events, 
all  revolutions,  are  the  confcqncnces  of  his  will ;  he  is 
pore,  holy,  and  impartial ;  wickednefs  offends  his 
l;pht;  but  he  beholds  with  an  eye  of  complacency  the 
virtuous  aclwns  of  men.  Severe,  yet  jnft,  he  pnnifh- 
es  vice  in  a  ftriking  manner  even  on  the  throne,  and 
often  precipitates  from  thence  the  guilty,  to  place  upon 
it  the  man  who  walks  after  his  own  heart,  whom  he 
hath  raifed  from  obfenrity.  Good,  merciful,  and  full 
of  pity,  he  relents  on  the  repentance  of  the  wicked  t 
public  calamities,  and  the  irregularities  of  she  fcafons, 
are  only  falutary  warnings,  which  his  fatherly  good- 
nefs  gives  to  men  to  induce  them  to  reform  and 
amend. 

The  performance  of  religious  worfhip  at  the  pro- 
per and  appointed  times,  has  given  occafion  to  the  great 
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Cbim.  exactucfs  with  refpcct  to  the  kalendar,  which  is  re- 
w™^-^aiarkablc  throughout  the  empire  of  China  j  and  all 
the  celebrated  emperors  have  begun  their  reigns  with 
a  reformation  of  it.  Our  hiftorians,  however,  not 
contented  with  discovering  in  the  Cbiuefe  religion  the 
fundamental  principles  of  the  ancient  patriarchal  reli- 
gion, have  alfo  found  in  it  evident  iymptoms  of  a 
knowledge  of  the  Trinity  as  believed  among  Chriili- 
ii'it.  "  Among  die  ancient  Chincfc  characters  (dys 
M.  Grofier),  which  have  efcaped  the  ravages  of  time, 
we  find  the  following  A.  According  to  the  dictionary 
of  Kang-hi,  this  figuirics  union :  according  to  the 
Chous-outn  (that  book  fo  highly  eftcemcdin  China)  A 
is  three  united  in  one ;  it  derives  it  from  the  charac- 
tersyow  (to  enter  or  penetr&tc),  andj'f,  onet  whence 
Jt  concludes,  that  £  means  three  united,  penetrated, 
or  incorporated  into  one.  According  to  another  book, 
accounted  a  learned  and  accurate  explanation  of  the 
ancient  characters,  * £\  nguiiics  ftrict  union,  harmony, 
•  jthe  chief  good  of  man,  of  heaven,  and  of  earth  ;  it 
'  is  the  union  of  the  three  tfai  (powers,  principles,  or  in- 
teUigencics) }  for,  united,  they  direct,  create,  and  nou- 

rifh  together.  Tlic  image  ZT  (three  united  in  one  fi- 
gure) is  not  fo  obfetire  in  itfelf ;  however  it  is  difficult 
to  reafon  upon  it  without  being  deceived :  on  this  fub- 
jeet  it  is  difficult  to  fpeah.' 

"  Father  Amiot,  (pita  of  all  the  objections  which 
the  critics  of  Europe  may  nuke,  feems  to  conjecture, 
that  the  chara<5lcr  ^  might  have  been,  among  the  an- 
cient Chinefe,  die  fymbol  of  the  mod  holy  Trinity? 
*  and  the  more  fo  (he  adds),  as  the  ancient  books 
fnrnifli  a  number  of  texts,  which  give  us  reafon  to 
fuppofe  them  to  have  been  poflciTcd  of  fomc  knowledge 
of  this  fubliuie  myftery.'  The  book  See-ki  fays,  '  The 
emperor  formerly  offered  up  a  folemn  facrifice  every 
three  yearstotheSpirit  Trinity  and  Unity, Chin-fan-ye' 
The  following  celebrated  text  oiLao-tfe  has  long  been 
known  in  Europe.  '  Tao  is  one  by  nature  :  the  firft 
begot  the  fecond  ;  two  produced  the  third  ;  the  three 
created  all  things-.' 

"  F.  Amiot  quotes  another  paflagc,  which  appears 
to  be  no  lefs  lingular.  '  He  who  is,  as  it  were,  vi- 
liblc,  and  cannot  be  fecn,  is  named  Klu  ;  lie  who  may 
be  heard,  yet  fpeakcth  not  to  the  cars,  is  called  Hi ; 
he  whom,  in  a  manner,  we  feel,  yet  cannot  touch,  is 
named  One/.  In  vain  do  we  interrogate  our  fenfes  re- 
flecting thefe  three  :  our  reafon,  which  alone  can  give 
us  any  fatisfaction,  will  tell  US  that  they  make  only 
one.  Above  there  is  no  light ;  below  there  is  no  dark- 
neft.  He  is  eternal;  there  is  no  name  which  can  be 
given  him.  He  refembles  nothing  that  exiles  j  he  is 
an  image  without  figure;  a  figure  without  matter: 
Ilia  light  is  fnrrounded  by  darknefs.  If  we  look  np  to 
him  above,  we  behold  no  beginning;  if  we  follow  him, 
we  difcover  no  end.  From  what  the  Tao  hath  been 
at  all  times,  conclude  what  he  is,  viz.  that  he  is  eter- 
nal :  he  is  the  beginning  of  wifdom.'  The  com- 
mentaries which  explain  this  paflage  fpeak  in  ftich 
ftrong  and  prccifc  terms,  th;it  F.  Amiot  forbears  to 
quote  them,  left  he  might  incur  the  ccnfnre  of  too 
soi  many  incredulous'  readers." 
Sawifi^ct.  The  facrifices  of  the  Chincfc  were  firft  offered  up  in 
the  open  fields,  or  on  fome  mountain,  upon  what  they 
cull  the  7V«,  which  fignifics  a  quantity  of  ftoncs 
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thrown  together  in  a  round  form,  or  fimply  a  round 
heap  of  earth.  A  double  fence,  called  A?**,  compo- 
fed  of  turf  and  branches  of  trees,  was  raited  around 
this  t  and,  in  the  fpace  left  between  the  two  fences,  two 
letter  altars  were  erected  on  the  right  and  left;  upon 
which,  immediately  after  the  facrifice  offered  opto  the 
Tic/i,  they  faciiiited  alfo  to  the  Chrrg,  or  good  fpirits 
of  every  rank,  and  to  their  virtuous  anccftors.  The 
fovercign  alone  had  a  right  of  facrificiiig  upon  this 
Tan  i  and  the  cuflom  of  facrificiiig  to  inferior  fpirits, 
according  to  the  Chinefe  commentators,  may  be  traced 
even  to  the  days  of  Ft-hi  himfclf.  The  fame  writers 
add,  that,inaddrefiing  ihcinfc  lyes  to  the  Chang- ti,  they 
coniiclercd  him  as  the  fovercign  lord  of  the  univerfe, 
clothed  with  all  that  power  which  was  neceilary  to  fa- 
tisfy  them  with  regard  to  the  different  objects  of  their 
re  que  ft  s  ;  but  that,  in  offering  up  their  prayers  to  the 
inferior  objects  of  worfhip,  they  only  implored  their 
protection  and  mediation  with  the  Chang-ti. 

While ih'cempire  was  confined  withinnarrowheunds, 
one  mountain  was  fuflicicnt  for  the*  facrifices ;  but  in 
procefs  of  time  it  became  neceilary  to  confederate  four 
others.  Thefe  were  fituated  at  the  extremities  of  the 
empire,  and  were  fuppofed  to  correfpond  with  tlic 
four  quarters  of  the  world ;  and  the  prince  went  fuc- 
cclfively  every  year  to  one  of  thefe  mountains  to  offer 
up  facrifices  ;  taking  occauon  at  the  fame  time  to 
Ihow  himfelf  to  his  people,  and  to  inform  himfclf  of 
their  wants.  This  cuflom  fubfifted  for  a  long  time  ; 
but  at  length  it  was  found  convenient  :o  add  a  fifth 
mountain  in  the  centre  of  the  empire ;  and  ever  fince 
thefe  have  been  called  the  five  To,  or  the  five  moun- 
tains of  facrifice.  This  method  of  fnbjecting  the  em- 
peror to  regular  annual  journies  could  not  but  be  at- 
tended with  many  inconveniences.  It  was  found  ncceflk- 
ry  on  this  account  to  confecrate  fome  fpot  in  the  neigh- 
bourhood of  his  palace,  which  might  be  fnbftitutcd  for 
the  To  upon  all  occafions  when  the  emperor  could  not 
repair  to  them.  An  edifice-wa's  therefore  erected,  which 
at  once  reprefented  the  Kino,  Tau,  and  the  Hall  of  Jn- 
ceftcrs.  This  laft  was  a  neceilary  pan  of  the  edifice  ; 
becaufc  it  was  incumbent  on  thofe  who  offered  up  fa- 
crifices, firft  to  repair  to  this  hall,  and  acquaint  their 
anceftors  with  what  they  were  about  to  perform  ;  and 
thither  alfo  they  returned  after  facrificing,  to  thank 
the  fame  anccftors  for  the  protection  they  had  received 
from  the  Chang-ti ;  after  which  they  offered  up  a 
facrifice  of  than kf giving  in  honour  of  them,  and  per- 
formed certain  other  ceremonies  to  fhow  their  refpcct. 
The  building  contained  five  feparate  halls,  appropri- 
ated to  different  purpofes :  originally  it  had  neither 
paintings  nor  ornaments  of  any  kind,  and  a  ftair-cafe 
of  nine  fteps  conducted  to  the  principal  entrance.  Af- 
terwards, however,  it  was  much  more  richly  orna- 
mented, each  of  the  five  halls  being  decorated  with 
columns,  over  which  others  were  placed  that  fupportcd 
thefecond  roof.  In  fuccceding  times  it  was  ftripped  of 
all  its  ornaments,  with  a  view  to  bring  back  religion 
to  ksprimitive  limplicity.  its  four  gates  were  covered 
with  fine  mofs,  representing  the  branches  of  which 
the  double  fence  of  the  ancient  Kino  were  formed. 
The  ridge  of  the  roof  was  covered  with  the  lame,  and 
the  whole  was  encomnaned  by  a  canal  filled  with 
water  at  the  time  of  offering  up  the  facrifices.  To 
this  a  fecond  building  was  added,  which  they  called 
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the  temple  of  neatnefs,  and  which  was  ufed  only  for  pu- 
'rifications  and  ceremonies,  the  former  being  entirely 
confecrated  to  the  worfhip  of  the  Chang-ti. 

At  prefent  there  are  only  two  temples  in  Peking, 
named  the  Tien-tan  and  the  Tt-tan  ;  in  the  conllructiort 
, of  which  all  the  elegance  ofChinefc  architecture  is 
'difpUyed.  Theft  are  both  dedicated  to  the  Chang-ti, 
but  under  diftcreut  titles;  in  the  one  he  is  adored  as 
iht  tterua/  jpirit  t  in  the  other,  as  the  creator  andpre- 
frrvcr  of  the  world.  The  ceremonies  of  the  modern 
facrifices  are  greatly  multiplied  ;  and  nothing  can  ex- 
ceed the  fplendor  and  magnificence  with  which  thefc 
folemnitict  are  performed.  Some  time  before  the  day 
appointed  for  the  grand  ceremony,  the  monarch,  the 
grandees  of  the  court,  and  all  thole  whom  their  em- 
ployments qualify  to  affift  at  the  folcmnity,  prepare 
themfetvesby  retirement,  fafHng,  and  continence;  no 
audience  is  given  by  the  emperor,  and  the  tribunals 
are  entirely  Siut ;  marriages,  funerals,  rejoicings,  and 
entertainments  of  every  kind,  are  then  forbidden.  At 
lait,  on  the  day  appointed,  the  emperor  appears  at- 
tended by  an  innumerable  multitude,  and,  his  perfon 
furrounded  by  a  vaft  number  of  princes,  lords,  and  of- 
ficers, while  every  part  of  the  temple  feems  to  corre- 
fpond  with  the  magnificence  of  the  fovcreign  ;  all  the 
vafes  and  utenlils  employed  in  the  facrifices  arc  of 
gold,  and  cannot  be  employed  to  any  other  purpofe ; 
even  the  inftruments  of  mulic  arc  of  enormous  mag- 
nitude, and  never  ofed  any  where elfe.  All  this  gran- 
deur, however,  ierves  only  to  difplay  in  a  more  emi- 
nent manner  the  humility  and  abafcnient  of  the  mo- 
narch during  his  devotion  ;  at  which  time  he  rolls  in 
the  dull,  and  fpcaks  of  himfelf  before  the  Cha>:g-ti  in 
terms  of  the  moil  abject  fubmiflion  and  humiliation. 

The  purity  of  the  ancient  Chincfe  religion  has, 
however,  been  long  coniaminated  by  many  idolatrous 
and  fanatical  fects.  Among  thefe,  one  nsmed  Tac-fii 
was  founded  by  aphilofophcr  eallcd Lao-khin  or  Lac-tfe, 
who  was  born  60;  B.  C.  He  died  in  an  advanced 
age,  leaving  to  his  difciples  a  bonk  intitled  Tao-te,  be- 
ing a  collection  of  {000 fcmenceS.  His  morality  has 
a  great  rcfcmblance  to  that  of  Epicurus,  ft  conMs 
principally  in  baniming  all  vehement  defires  and  paf. 
iious  capable  of  diiturbing  the  peace  and  tranquillity 
of  the  tool.  According  to  him,  the  care  of  every  wife 
man  ought  to  be  only  to  endeavour  to  live  free  from 
grief  and  paiu,  and  to  glide  gently  down  the  ftreain 
of  life  devoid  of  anxiety  and  care.  To  arrive  at  this 
happy  ftatc,  headvifcshistollowerstobanifli  all  thoughts 
of  the  pad,  and  loabftain  from  ever)'  vain  and  ufelefs 
inquiry  concerning  futurity,  as  well  as  all  tormenting 
thoughts  of  ambition,  avarice,  &c.  It  was  found  by 
the  difciples  of  this  philofopher,  however,  that  all 
thefe  endeavours  to  obtain  a  perfect  tranquillity  of 
mind  were  vain,  as  long  as  the  thoughts  of  death  in- 
tervened; they  therefore  declared  it  poflible  to  difcover 
a  compoiition  from  which  drink  might  be  made  that 
would  render  mankind  immortal.  Hence  they  were 
led  to  the  ftody  of  chemiftry ;  and,  like  the  weftern 
alehemifts,  wearied  themfeves  in  fcarch  of  the  philofo- 
pher's  Itone,  until  at  laft  they  gave  themfclvcs  up  to 
all  the  extravagancies  of  magic. 

The  defire  of  avoiding  death,  together  with  the 
credulity  natural  to  unenlightened  minds,  quickly  pro- 
ducal  a  number  of  converts  to  the  feet  of  Tao-fs.-. 
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Magical  pra&ices,  the  invocation  of  fpirits,  and  the  Chins, 
art  of  foretelling  events  by  divination,  quickly  difTufed 
themfelvcs  over  the  empire,  and  the  imbccillity  of  the 


emperors  contributed  10  propagate  rhe  deception. 
Temples  confecrated  to  fpirits  quickly  reared  their 
heads  in  every  corner  of  the  empire;  and  two  of  the 
molt  celebrated  of  the  fcdt  were  authorifed  to  main- 
tain public  worfliip  there  after  the  form  which  had 
been  prefcribed  by  their  mafter.  At  the  fame  time 
they  diftributed,  and  fold  at  a  dear  rate,  images  of  the 
imaginary  fpirits  with  which  they  had  peopled  the 
heavens  and  the  earth.  Thefe  were,  by  tbeir  com- 
mand, worlhipped  as  fo  many  deities  independent  of 
the  Supreme  Being  ;  and,  in  like  manner,  feveral  of 
the  ancient  emperors  were  invoked  as  gods. 

Being  patrouifed  by  the  emperors  of  feveral  dy- 
nallies,  this  feet  became  more  and  more  powerful. 
At  laft  they  had  the  impudence  to  affix,  during  the 
night-time,  to  one  of  the  gates  of  the  imperial  city, 
a  book  filled  with  my  (lie  characters  and  magical  figures. 
At  break  of  day  they  informed  the  emperor  of  the 
fudden  appearance  of  this  book,  and  publicly  declared 
that  it  was  fallen  from  heaven.  This  trick  eafiiyim- 
pofed  upon  the  weak  prince.  He  immediately  repair- 
ed, with  a  numerous  train,  to  the  foot  where  the  fa- 
cred  volume  appeared;  and  having  taken- it  into  his 
hands  in  a  rcfpcctful  manner,  earned  it  iu  triumph  to 
his  palace,  where  he  ftmt  it  up  in  a  golden  box.  "An- 
other emperor  carried  his  reverence  for  the  fect  tofuch 
an  height  of  impiety  and  extravagance,  as  to  order  a 
celebrated  Tav-fse  to  be  publicly  worlhipped  under  the 
name  of  Cka>:g-ti.  The  feet  thus  patronifed  by  the 
princes,  and  accommodated  to  the  credulity  of  the 
vulgar,  continued  to  gain  ground  in  fpiteof  every  op- 
pofnion  from  the  wiier  part  of  the  people,  and  is  flill 
very  powerful  in  China.  At  prefent  they  offer  up. 
three  different  victims,  a  hog,  a  fowl,  and  a  fiflt,  to  a 
fpirit  whom  they  invoke.  Various  ceremonies,  inch, 
as  howling,  drawing  fantaftkal  figures  upon  paper,  ma- 
king an  hideous  nolle  with  kettles  and  drums,  are  uiVd 
in  their  incantations ;  and  though  it  may  readily  be 
believed  that  they  are  for  the  inoft  part  iinfuccefcful, 
yet  their  credit  is  Hill  kept  up  by  thofe  cafes  in  which 
they  fucceed  by  accident. 

The  chief  or*  the  Tat-fie  is  invefted  by  government 
with  the  dignity  of  grand  mandarin,  which  is  enjoyed 
by  his  fuecenbrs  ;  he  reiides  in  a  tV.npruous  palace  in 
a  town  of  Ki»ng-(i ;  and  the  fnperftitioos  confidence 
of  the  people  attracts  an  immenfc  number  thither  from 
all  pins  of'  the  empire.  Some  arrive  in  order  to  be 
cured  of  difeafes,  others  to  get  an  inughtinto  futu- 
rity. The  impoftor  diftributes  to  them  fmall  bits  of 
paper  filled  with  magical  characters ;  and  the  ignorant 
wretches  depart  well  fatisficd,  without  grudging  the 
expenceof  their  journey,  though  ever  fo  long. 


A  ftill  more  pernicious  and  more  widely  diilufed  fed  oftheW- 
is  that  of  the  idol  Fo,  which  came  orignally  from  In-  fhippcrspf 
dia*   The  Tat^fie,  had  promifed  to  the  brother  of  ©ne'"»» 
of  the  emperors  of  Chin;,  to  introduce  him  to  a  com- 
munication with  fpirits.  The  credulous  prince  haviug 
heard  of  a  great  foirit  named  Fc,  whorefided  in  In- 
J;  i,  prcvr.ilrdoti  hhlrothtr  to  fiy.c  ,.r.  mi  :...:■>  tis 
ther.   On  the  arrival  of  the  ambartadors,  however, 
they  could  find  only  two  worihippcrs-  of-  this  diety, 
both-of  whom  they  brought- to  China.  Several  images 
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Chios,  of  Fo  were  alio  collected  at  the  lame  time ;  and  chefe, 
toother  vwih  fomc  canonical  books  of  the  Indians, 
were  placed  on  a  white  horfe,  and  carried  in  procclfion 
to  the  imperial  city. 

This  luperftition  was  introduced  into  China  about 
the  6jth  year  of  the  Christian  asra,  and  foon  made 
vail  progrefs.  One  of  its  principal  doctrines  is  that 
of  the  metcinpfychofis,  or  tranfciigration  of  fouls,  of 
which  M.  Grouerthinks  be  was  the  inventor,  and  that 
Pythagoras,  who  travelled  into  feveral  pares  of  India, 
had  borrowed  the  doftrine  (torn  him.  The  account 
given  of  him  by  the  bonzes  is,  that  finding  himldf, 
at  the  age  of  70,  oppreJl'cd  with  infirmities,  lie  called 
hisdifciples  together,  and  (old  them  he  was  unwilling 
to  leave  the  world  without  communicating  the  fccrcc 
and  hidden  myfterics  of  his  doctrine;  which  were,  iu 
Ihoit,  that  ill  things  had  proceeded  from  a  vacuum 
and  nothing,  and  to  that  they  mult  retain.  This  doc- 
trine produced  a  correfponctng  mode  of  action,  or  ra- 
ther of  inaction,  in  thofe  who  believed  it :  for  thus 
the  great  happinelsjof  man  was  made  to  conult  in  ab- 
solute annihilation  ;  and  therefore  the  nearer  he  could 
bring  himfelf  to  this  ftate  during  life,  the  happier  he 
was  fuppofed  to  be. 

The  common  doctrine,  however,  which  admits  of  a 
diftinftiou  between  good  and  evil,  rinds  more  proic- 
ly  tea  among  the  vulg.i  r,  w  h  ofe  lituation  in  life  will  not 
allow  them  to  fpend  their  time  in  perpetual  idlenefs. 
According  to  this,  the  righteous  will  be  rewarded  and 
the  wicked  pnnilhed  after  death.  Tbcy  fay  alio,  that 
the  god  Fo  came  to  lave  mankind,  and  to  expiate  their 
fins ;  and  (hat  he  aloue  can  procure  them  a  happy  re- 
generation in  the  life  to  come.  Five  precepts  are  like- 
wife  inculcated  on  thofe  who  adopt  this  dodlrines 
1.  Not  to  kill  any  living  creature.  2.  Not  to  take 
away  the  goods  of  another.  3.  Not  to  pollute  them- 
felves  by  undeapnefe.  4.  Not  to  lie;  and,  5.  Not  to 
drink  wine.  Above  all,  they  recommend  to  them  to 
perform  ads  of  mercy,  to  treat  their  bonzes  well, 
build  temples,  &c. 

The  doctrine  of  uietenvpfydiofis  has  iinraduced  in- 
to China  an  infinite  number  of  idols,  who  arc  all  wor- 
shipped on  the  fuppofition  that  the  fpirit  of  Fo  has 
1  ran  I'm  i  grated  into  the  animals  they  reprcfent.  Thefe 
idols,  however,  feem  not  to  be  woifliippcd  with  great 
lincerity  s  but,  like  the  images  of  Cunts  in  the  more 
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in  the  dirt  when  their*  votaries  happen  not  to  obtain 
their  defires,  which  they  impute  to  the  obftinacy  or 
weaknefsof  the  idol.   Nay,  M.  Groikr  gives  an  ac- 
count of  one  man,  who  having  ineffectually  paid  a  fum 
of  money  to  the  bonzes  of  a  certain  idol  for  the  care 
of  his  daughter,  brought  a  formal  acc.:fation  againft 
the  idol  itfelf ;  and  infpiteof  all  that  the  bonzes  could 
lay  In  its  behalf,  got  its  worlhip  fupprcfled  thronghont 
10.    the  province. 
Sid  do-       T1,e  bonzes  of  China  arc  rcprcfciued  as  a  mofl  av.n- 
jMacr«f   ricioas  and  hypocritical  race  of  men,  ready  to  praftifc 
the boasei.  every  kind  of  villatiy,  and  even  to  (object  themfelves 
to  the  molt  intolerable  tortures,  in  order  to  obtain  mo- 
ney from  the  conipaflkni  of  the  public  when  they  can- 
noc  get  it  in  any  other  way  $  and  an  cdift  of  one  of 
the  emperors  is  cited  by  M.  Groficr,  by  which  great 
numbers  of  ihcir  religious Iwmfcs  were  fopprcl-cd.  In 
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order  to  perpetuate  their  fecf,  they  purchafe  young  Chia». 
children,  whom  they  take  care  to  inlkrncr.  in  all  the  ' 
myfteries  and  tricks  of  their  profeffionj  but  except- 
ing this,  they  are  in  general  very  ignorant,  and  few 
of  them  would  be  able  to  give  any  tolerable  account 
of  the  tenets  of  their  own  toft.  They  are  not  fubjeft 
to  a  regular  hierarchy,  but  acknowledge  fuperiors  a- 
raong  tlietrt  whom  they  call  grand  bonzes,  who  have 
the  firft  place  in  all  rdigioos  aucmblies  at  which  they 
happen  to  be  prcfent;  aud  great  profit  is  derived  from 
certain  religions  dabs,  both  of  men  and  women,  at 
which  the  bonzes  are  always  called  to"  aflilt.  Their 
wealth  is  likewiic  augmented  by  pilgrimages  to  certain 
places  where  there  are  temples  moreorleisrevercnccd, 
aud  where  a  multitude  of  abfurd  ceremonies  are  per- 
formed. Thcfc  bonzes,  as  may  be  eaiiiy  imagined,  arc 
inveterate  enemies  to  the  progi  els  of  chrifUanity,  tell- 
ing the  molt  abfurd  floricseoncerningthe  miifiooaries: 
as  that  they  pluck  out  the  eyes  of  tbelr  converts  to 
conltruft  teleicopes  with,  8tc.  The  literati,  however, 
and  the  more  fcnfible  parr  of  the  nation,  hold  them  in 
the  greateft  contempt.  *-<>> 

Welhall  conclude  this  detail  of  the  Chincfe  rcli-  RidicuJom 
gion  with  giving  an  account  of  one  other  ftiperftition  f"P*rfc'3'"' 
which  feems  peculiar  to  the  nation.  It  is  named  fang-  °t^/t' 
chwi,  which  iiguifics  wind  and  water.  By  this  they 
mean  the  lucky  or  unlucky  fituation  of  a  houfe,  bury- 
ing-place,  &c.  If  any  imprudent  pcrfon  has  built  a 
houfe  clofe  to  that  of  a  Chinefe,  in  fnch  a  manuer 
that  the  angle  formed  by  its  roof  flanks  the  wall  or 
roof  of  the  former  houfe,  the  proprietor  ever  after 
lives  in  terror  of  otter  rain  and  deltrudkm  from  the 
malignant  influence  of  (hat  angle.  An  implacable 
hatred  inftantly  commences  betwixt  the  two  families, 
ar.d  often  gives  rife  to  a  law-fu.it,  which  furniihes  mat- 
ter cf  difcoflion  for  fomc  of  the  fupcrior  tribunals. 
If  no  redrefs  can  be  had  at  law,  however,  the  Chinefe 
is  then  reduced  to  the  necefliiy  of  erediug,  or.  the  top 
of  his  houfe,  an  enormons  image  of  a  dragon,  or  fomc 
other  mon  tier,  with  its  mouth  gaping  towards  the  angle, 
and,  as  it  were,  threatening  to  fwallow  it  ujpj  after 
which  the  apprehenlmns  of  the  proprietor  begin  to 
fobfide,  and  tranquillity  is  reftored  to  the  family.  In 
this  manner  the  governor  of  Kitn-ichuttg  fecured  him- 
fietf  from  the  influence  of  the  church  of  the  Tcfuits, 
which,  being  bnile  on  an  eminence,  overlook co  his  pa- 
lace. Not  depending,  however,  entirely  on  the  good 
offices  of  his  tutelary  dragon,  he  alfo  took  the  wife 
precaution  of  altering  his  principal  apartments,  a:id 
railing,  at  the  diOance  of  200  paces  from  the  church,  . 
a  kind  of  large  facade  three  {lories  high.  But  un- 
luckily the*  death  of  his  foeceflbr  was  attributed  to. 
this  facade  t  for  the  mandarin  being  attacked  with  a 
diforder  in  his  breafi,  which  made  him  fph  tip  a  white 
phlegm,  this  fymptom  was  thought  to  be  owing  to  the 
walls  of  the  facade,  which  were  very  white,  and  which 
were  forthwith  painted  black.  The  falutary  precau- 
tion, however,  happened  to  be  taken  too  late  *  for  the 
governor  died  notwiihfUudir.g  the  black  colour  of  the- 
•-.vd'h. 

"  We  fhould  never  have  done  {fays  M.  Groficr), 
were  we  to  relate  all  the  foperftitious  ideas  of  the  Chi- 
nefe, refpe&ng  the  lucky  and  unlucky  fituation  ofbou- 
fes,  the  quarter  which  doors  ought  Co  front,  and  the 
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China.  ^  plan  and  day  proper  for  conftrnding  the  Aoves  in  which   and  fends  the  bride  home  to  her  relatione   To  get  rid 
*  they  cook  their  rice."   But  the  object,  on  which  they   of  her  in  this  manner,  however  coils  a  font  equal  to 
employ  their  greateft  care  is  the  choice  of  the  ground   what  he  originally  gave  in  dowry  to  obtain  her. 
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and  luuatton  a  burying-plicc.  Some  quacks  fol- 
low no  other  profeilion  than  that  of  pointing  out  hills 
and  mountains  which  have  an  afped  favourable  for 
works  of  dial  kind.  When  a  Chincfc  is  perfuaded 
of  the  troth  of  fuch  information*  there  u  no  fum 
which  he  would  not  givewbe  in  pollution  of  the  for- 
tunate fpot.  The  greater  part  of  the  Chincfe  arc  of 
opinion  that  all  the  happinefs  and  misfortunes  of  life 
depend  upon  VAzfoilg-choui. 

A  colony  of  Jews  was  citabliihed  in  China  about 
the  year  206  B.  C.  j  bat  they  are  now  reduced  to  a 
fiiull  number  of  families  at  Cai-fong,  the  capical  or* 
the  province  of  Honan.  The  Mahometans  have  mul- 
tiplied much  more  t ban  the  Tews.  It  is  above  600 
years  fince  they  firft  entered  the  empire,  where  they 
have  formed  different  eftablifhmenrs.  At  firft  their 
number  was  augmented  only  by  marriages  ;  bat  for 
fame  time  paft  they  have  been  more  particularly  at- 
tentive to  the  extending  of  their  fed  and  propogatiug 
their  doctrine.  The  principal  means  employed  for 
this  parpofearc,  to  porchafe  a  great  number  of  chil 
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The  Chinefe  women,  even  of  the  firft  rank,  fetdom 
quit  their  apartment,  which  is  liiaatcd  in  the  molt  re- 
tired  part  of  the  houfe,  and  in  which  they  are  fecludcd 
from  all  fbeiety  but  that  of  their  domeiUcs.  The  book 
ot  ceremonies  requires  that  there  ihottld  be  two  apart- 
ments  in  every  houfe  >  the  cxtcrioronc  for  the  hoiband. 
the  interior  for  the  wife.  They  mult  even  be  fepara- 
led  by  a  wall  or  wooden  partition,  the  door  of  which 
is  carefully  guarded  ?  nor  is  the  hnfbaud  at  liberty  to 
cuter  Lh.-  wife's  apartment,  or  Jheto  quit,  it,  without 
futliciciu  reaio.T.  According  to  tbe  fame  book,  the 
prattling  and  loquacity  of  a  woman  arc  reckoned  fuf- 
fteient  grounds  tor  a  divorce.  A  woman,  however, 
cannot  be  divorced  on  any  account,  if  fhcloics  her  pa- 
rents after  marriage,  or  if  me  has  worn  three  years 
mourning  for  the  lofs  of  her  hulband,  father,  or  mo- 
ther. 

A  widow  of  any  rank  above  tbe  common,  who  has 
children,  feldom  entcrsa  fecoud  time  into  the  marriage 
ftate,  though  thofe  of  the  ordinary  rank  generally  do. 
The  poorer  fort  are  not  at  liberty  to  follow  their  own 
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arc  glad  to  part  with  s  and  thefe  they  circuaeile,  and 
afterwards  initroci  in  the  principles  of  their  religion. 
Dun  ig  die  time  of  a  famine  which  dclolated  the  pro- 
vince of  Chang-tong,  ihcy  purchafed  more  than  io>ooo 
of  thefe  children  ;  for  whom,  when  grown  up,  they 
procured  wives,  b.rilt  houfts,  aad  tven  formed  whole 
villages  of  them.  They  are  now  become  fo  numerous, 
that  in  the  places  where  they  refidc  they  entirely  ex- 
clude every  inhabitant  who  does  not  believe  in  their 
prophet,  and  frequent  amofque. 

With  regard  to  the  manners  of  the  Chincfe,  they 
bear  no  refcmblauce  to  thofe  of  any  other  nation ;  and, 
if  we  may  believe  their  hiltorians,  they  are  the  fame 
at  this  day  that  they  were  4000  years  ago.  The  wo- 
men are  condemned  almolt  to  perpetual  imprisonment 
within  the  precinCts  of  their  own  boofes,  and  are  ne- 
ver feeneven  by  their  intended  huibauds  before  mar- 
riage. He  knows  notbuig  of  her  looks  or  perfon  but 
from  the  account  of  fome  female  relation  or  confident, 
who  in  fuch  cafes  aels  the  part  of  match-maker;  though, 
.if  impoicd  upon  cither  with  regard  to  her  age  or  fi- 
gure, he  can  have  recourfe  to  a  divorce.  The  fame 
matrons  who  negotiate  the  marriage,  alfbdetcrmine  the 
film  which  the  intended  hufbaml  mttft  pay  to  the  pa- 
rents of  the  bride:  for  in  Chinas  utherdoes  not  give 
a  dowry  to  his  daughter  ;  ii  ii  the  hulband  who  gives 
a  dowry  to  the  wife.  When  the  day  appointed  for 
die  marriage  is  arrived,  the  bridge  is  placed  in  a  chair 
or  clofc  palanquin,  the  key  of  which  is  committed  to 
the  care  of  a  trufly  domcllic,  whomnA.  deliver  it  to 
none  but  the  hnfband.  The  latter  rich  ly  drefled,  waits 
at  his  gate  for  the  arrival  of  the  proceilion.  As  foon 
as  it  approaches  the  key  is  put  into  his  hands  ;  he 
cagcily  opens  the  chair,  and  for  the  firft  time  perceives 
his  good  or  bad  fortune.  If  he  is  contented  with  his 
new  fpoufe,  the  bride  defcends  and  eaters  the  hoafe, 
where  the  marriage  is  concluded  by  fcalting  and  mer- 
riment as  in  other  countries  s  bat  if  the  bridegroom 
is  very  l»oeh  difappointed,  he  fudJcnlv  Ihuts  the  chair, 
Vot.IV. 


of  tbe  deccafed.  As  foon  as  the  bargain  is  conclu- 
ded, a  ooapleof  porters  l>r£tij»  a  chair,  which  is  guard- 
ed by  a  number  of  trufty  people.  In  this  the  widow 
islhni  op,  and  thus  conducted  to  her  new  hniband. 

"  Mailers  (fays  Mr  Grofier),  for  the  moft  part  are 
very  defiroos  of  promoting  marriage  among  their 
(laves,  whatever  Mr  Paw  ma)  fay ;  who,  without  any 
foon  da  t  i  on ,  has  ventured  boldly  to  aflert  the  contrary. 
They  have  even  very  ftrong  motives  to  induce  them  to 
encourage  thelc  marriages  j  the  children  produced  by 
them  arc  fbll  their  flaves  ;  and  betides  their  becoming 
new  property  to  them,  the  fathers  and  mothers  are 
dius  more  flrongly  attached  to  their fervice."  ,  * 

Concubinage  is  tolerated  in  China,  though  not  an-  Conrubi- 
thorifed  by  any  law-  This  Privilege  is  granted  only  mg<  t»h> 
to  thecmpcror,  the  princes  of  the  blood,  and  mandarins';  rated, 
and  none  but  the  emperor  is  permitted  to  have  more 
ilian  one.  Tbe  common  people  generally  avail  them- 
folvcs  of  the  toleration  granted  them  in  this  rc- 
foefl,  and  will  have  rwo  or  three  concubines  if  they 
can  afibrd  it.  They  are,  however,  careful  to  excufe 
themfclvcs  as  well  as  they  can  to  their  wives  in  this 
refpect,  pretending  only  a  dc/ire  of  having  many 
children,  and  a  number  of  women  to  attend  their 
wives.  Others,  defiroos  ofhavinga  male  child,  which 
perhaps  their  lawful  wife  csnnot  have,  take  a  concu- 
bine for  this  reafon  only,  and  diiraifs  her  as  foon  as 
their  will)  t  5  are  acconiplilhed  :  they  then  permit  her 
to  marry  whom  (bepleafes,  and  frcqnenUy  even  pro- 
vide a  hufband  for  her  themfclves.  Thefe  concubines 
are  almoft  all  procured  from  two  cities  named  Ttwg* 
tchtmi  and  Sou.tcheou,  where  they  are  educated,  and 
taught  fmging,  dancing,  mnfic,and  every  aecomplifh- 
ment  fuitible  to  women  efqudhy,  or  which  can  render 
them  agrr  eablcand  plealing.  The  greater  part  of  them 
are  purchafed  in  other  places,  to  be  again  difpofed  of ; 
and  this  is  the  principal  branch  of  mid ccamed  on  by 
thefe  two  cities.  •  Unkwful.intrignes  are  feldom  heard 
of  in  China.  Whoever  feduccs  the  wife  of  another 
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is  putiiflicd  with  death:  and  die  fame  p.inifhniciu  is 
generally  inflicted  on  the  pcrfon  who  debauches  a 
young  woman. 

From  the  accounts  we  have  of  the  education  of  chil- 
dren in  China,  one  might  be  apt  to  conclude,  that,  in* 
ftead  of  being  the  ignorant  fupcrfti'.ions  race  already 
deicribed,  they  ought  to  be  the  moll  intelligent  people 
in  the  world.  The  book  of  ceremonies  directs  the  edu- 
cation of  a  child  to  commence  as  foon  as  it  is  born, 
and  defcribes  exactly  tie  qualities  which  its  nurfe 
ought  co  have.  She  mull  fpeak  little,  adhere  flrictly 
to  truth,  have  a  mild  temper,  behave  with  anahility  to 
her  equals,  and  with  refpect  to  her  fuperiors.  The  child 
is  taught  to  nfe  the  right  hr.id  as  foon  as  h  can  pat  its 
hand  to  its  mouth,  and  then  it  is  weaned.  At  fix 
years  of  age,  if  a  male,  he  is  taught  the  numbers  moll 
i«  ufe,  grid  made  acquainted  with  the  names  of  the 
principal  part*  of  the  world  ;  at  feven,  he  is  fepara- 
ted  from  his  inters,  and  no  longer  allowed  to  eat  with 
them,  nor  to  fit  down  in  their  prcfence  j  at  eight,  he 
h  iuflmcted  in  the  rules  of  good  breeding  and  po!he. 
nefs  ;  at  nine,  he  (Indies  the  Calendar ;  at  ten  he  is  lent 
to  a  public  fchool,  where  he  learns  to  read,  write,  and 
caft  accounts ;  from  tj  to  I J  he  is  taught  mulic,  and 
every  thing  that  he  lings  conlills  of  moral  precepts.  It 
was  formerly  the  cuilom,  that  all  thff  lelTons  defigtied 
for  the  Chinefe  youth  were  in  verfe  s  and  it  is  to  this 
day  lamented,  that  the  fame  cuftotu  is  not  followed,  as 
their  education  has  fmce  been  rendered  much  more 
difficult  and  laborious.  " 

Attheagcof  ic,  the  Chinefe  boys  are  taught  to 
handle  the  bow  and  arrow,  and  to  mount  on  horfeback  ; 
at  20  they  receive  the  firft  cap,  if  they  are  thought  to 
defcrveit,  and  they  are  permitted  to  wear  filk  dreflcs 
ornamented  with  furs  j  bat  before  that  period  they  arc 
not  allowed  to  wear  any  other  thing  than  cotton. 

Another  method'  of  initiating  children  into  the 
principles  of  knowledge  in  this  empire  is,  by  felecting 
a  number  of  characters  cxprcffivc  of  the  mod  common 
objects,  engraving  or  painting  them  feparately  onfoine 
kind  of  fubllance,  and,  under  the  thing  represented, 
puttingthe  name,  which  points  out  to  the  children  the 
meaning  of  the  word. 

As  the  Chinefe  have  no  proper  alphabet,  they  re- 
prefent  almoflevery  thing  by  different  characters.  The 
labour  of  their  youth,  therefore,  is  intolerable ;  being 
obliged  to  ftudy  many  thoufar.d  characters,  each  of 
which  has  a  distinct  and  proper  fignification.  Some 
idea  of  their  difficulties  may  be  obtained  from  what  we 
are  told  by  F.  Martini,  who  allures  us,  that  he  wai  on- 
der  the  nccelliiy  of  learning  60,000  different  charac- 
ters before  he  could  read  the  Chinefe  authors  with  to- 
lerable cafe. 

The  book  nrft  jjot  into  the  hands  of  the  Chinefe 
children  is  an  abridgment,  which  points  out  what  a 
child  ought  to  learn,  and  the  manner  in  which  he 
fliould  be  taught.  This  volume  is  a  collection  of  (hort 
fentences,  confiftingof  three  or  four  verfeseach,  all  of 
which  rhyme  ;  and  they  are  obliged  to  give  an  account 
in  the  evening  of  what  they  have  learned  in  the  day. 
After  this  e!cmen:ary  treatifc,  they  put  into  their  hands 
the  four  books  which  contain  the  doctrines  of  Confu- 
eias  and  Mencius.  The  fenfe  and  meaning  of  the 
Workis  neverexplained  to  them  until  they  have  got  by 
heart  all  the  chancers,  that  is  to  fay,  the  vcrtfj  in  the 
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if  he  has  any.  While  they  arc  getting  thefe  charac- 
ters by  heart,  indeed,  they  arc  likcwifc  employed  hi 
learning  to  form  them  with  a  pencil.  For  this  pur- 
pole  they  arc  fr.  mimed  with  large  leaves  of  paper,  ou 
which  are  written  or  printed  with  red  ink  very  big 
characters;  and  all  they  are  required  to  do  is  to  cover 
thofe  red  characters  with  black  ink,  aud  10  follow  ex- 
actly their  lhapc  and  figure :  which  infeniibly  accuMom.s 
them  to  form  the  different  ftrokes.  After  this  they 
are  made  totrace  other  characters,  placed  under  the  pa- 
per on  which  they  write.  Thefc  are  black,  and  much 
fmaller  than  the  Other.  It  is  a  great  advantage  to  the 
Chinefe  literati  to  be  able  to  paint  characters  well ;  and 
on  this  account  they  beftow  great  pains  in  forruingthe 
hands  of  young  people.  This  is  of  the  utmoit  conic - 
quence  to  literary  lludents  in  the  examinations  which 
they  arc  obliged  to  undergo  before  they  can  be  admit- 
ted to  the  firft  degree.  Du  I  laldc  gives  a  remarkable, 
inllaace,  viz.  that  "  a  candidate  tor  degrees  havings 
contrary  to  order,  made  ufe  of  an  abbrcvation  in  wri- 
ting the  character  ma,  which  (ignifies  an  horfe,  had 
the  mortification  of  feeing  his  compaction,  though  ill 
other  refpects  excellent,  rejected  merely  on  that  ac- 
count; betides  being  feverely  rallied  by  the  mandarin, 
who  told  him  that  a  horfe  could  not  walk  unlefs  he 
had  all  his  legs." 

After  the  fcholar  has  made  himfelf  mailer  of  thecha- 
racters,  he  is  then  allowed  to  compofe ;  hat  the  fub- 
jefi  of  his  competition  is  pointed  out  to  him  only  by 
one  word.  Competitions  arc  likcwifc  cftabJifhcd  in 
China,  but  moft  of  them  are  of  a  private  nature. 
Twenty  or  thirty  families,  who  are  all  of  the  fame 
name,  and  who  cot.fcqucn.tIy  have  only  one  hall  for  the 
names  of  their  anceftors,  agree  among  thcmfelvcs  to 
fend  their  children  twice  a  month  to  this  hall  in  order 
to  compofe.  Each  head  of  a  family  in  turn  gives  the 
fubject  of  this  literary  concert,  and  adjudges  the  prize  ; 
but  this  cofts  hini  a  dinner,  which  he  mult  caufe  to  be 
carried  to  the  hall  of  competition.  A  line  of  about 
ten  pence  is  inipofed  01:  the  parent  of  each  fcholar  who 
abfents  himfelf  from  this  exercife. 

Bcftdes  thefe  private  competitions,  every  ftudent  is 
obliged  to  compete  at  leaf!  twice  a-year  under  the  in- 
-ftecoon  of  an  inferior  mandarin  of  letters,  fiyled  Hie- 
kouan.  It  frequently  happens  alfo,  that  the  mandarins 
of  letters  order  thefe  ftudents  to  be  brought  before 
them,  to  examine  the  progrefs  they  have  made  in  their 
ftudies,  to  excite  a  fpirit  of  emulation  amor.gthem,  and 
make  them  give  fuch  application  as  may  eualify  them 
for  any  employment  in  the  flate.  Even  the  governors 
of  cities  do  not  think  it  below  their  dignity  to  take 
this  care  apon  thcmfelvcs  ;  ordering  all  thofe  ftudents 
who  rcfide near  them  to  appear  before  their  tribunal 
once  a  month:  the  author  of  the  beft  compolition  is 
honoured  with  a  prize,  ajid  the  governor  treats  all  the 
candidates  on  the  day  of  competion  at  his  own  ex- 
pence.  In  every  city,  town,  and  village  in  China, 
there  are  fchoolmaftera  who  teach  fiich  (clcnces  as are- 
k  nowa  in  that  country.  Parents  poiIcHed  of  a  certain 
fortune  provide  mailers  for  their  children,  to  attend 
and  inftruet  them,  to  form  their  minds  to  virtue,  and 
to  initiate  diem  in  the-rulcs  of  good  breeding  and  the- 
accuftonied  ceremonies,  as  well  as  to  make  them  ac- 
quainted:- 
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CJifcu.    qtuintcJ  with  the  laws  and  hiflory,  if  their  age  will  ad- 

— v  mi:.    Thefc  mailers  have  for  the  mofl  pan  attained  to 

one  or  two  degrees  among  the  literati,  and  not  unfVe- 
qucutty  arrive  at  the  firft  employments  of  the  Hate. 

The  education  of  the  Chinefe  women  is  confined  to 
giving  them  a  taltc  forfolitudc,  and  accuiloming  them 
to  modcrty  and  filence;  and,  if  their  parents  are  rich, 
they  are  likewifc  inflruftcd  in  fach  accomplishments  as 
IIO  may  render  them  agreeable  to  the  other  fex. 
Dwft.  There  is  little  diftinction  in  China  between  (he  or- 
dinary drefs  of  men  and  women.  Rank  and  dignity 
are  diftinguifhed  by  certain  acccllary  ornaments  :  and 
the  perfon  would  be  fevercly  chaflifcd  who  ihould  prc- 
fumc  to  a  ilia  me  them  without  being  properly  authori- 
fed.  The  drds  in  general  couftftsof  a  long  veil  which 
reaches  to  the  ground.  One  part  of  this  vdt,  viz. 
thai  on  the  left  fide,  folds  over  the  other,  and  is  faflen- 
ed  to  the  right  by  four  or  five  fmall  gold  or  filver  but- 
tons,  placedat  a  little  diftance  from  one  arjother  The 
flee  veS  arc  wide  towards  the  fhoulder,  growingnarrow- 
er  as  they  approach  the  wrift,  where  they  terminate  in 
the  form  of  a  ho-.  fc  (hoe,  covering  the  hands  entirely, 
and  leaving  nothing  but  the  ends  of  the  fingers  to  be 
feen.  Round  their  middle  they  wear  a  large  gridlc  of 
filk,  the  end*  of  which  hang  down  to  their  knees. 
From  this  griddle  is  fufpended  a  fheath,  containing  a 
knife  and  two  of  thofc  fmall  (licks  which  ihey  nfe  as 
forks.  Below  this  robe  they  wear  a  pair  of  drawers, 
in  Cummer  made  of  linen,  and  in  winter  of  fatin  lined 
with  fur,  fomctimes  of  cotton,  and  in  foinc  of  the 
northern  provinces  of  fkins.  Thcfc  are  fomctimes  co- 
vered with  another  pair  of  white  taffcty.  Their  ihirts 
are  always  very  mort  and  wide,  of  different  hinds  of 
cloth,  according  to  the  fea&a.  Under  thcfc  they  wear 
a  filk  net  to  prevent  it  from  adhering  to  the  fkin.  In 
warm  wcathcrthcy  have  their  necks  always  bare  ;  when 
it  is  eold,  they  wear  a  collar  made  of  lilk,  fable,  or 
fox's  fkin,  joined  to  their  robe,  which  in  winter  is  trim- 
med with  iheep's  (kin,  or  Cjtiilted  with  filk  and  cotton. 
That  of  people  of  quality  is  entirely  lined  with  beau- 
tiful fable  fkins  brought  from  Tartary,  or  with  the  fi- 
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edeone,  lined  with  latin,  and  covered  with  man  or  <)ia» 
cane  very  prettily  wrought.  The  top  terminates  in  a — 
point,  to  which  they  fix  a  tuft  of  red  hair,  which 
fpreads  over  it,  and  covers  it  to  the  brims.  This  hair 
grows  between  the  legs  of  a  kind  of  cow,  and  is  ca- 
pable of  taking  any  colour,  ct  pccialiy  a  deep  red.  This 
ornament  is  much  ufej,  and  any  perfon  who  choof« 
may  wear  it. 

The  mandarins  and  literati  wear  a  cap  of  the  fame 
form  as  the  foregoing,  only  it  is  lined  with  red  latin, 
and  covered  on  the  ouifide  with  white.  A  large  tuft 
of  the  fitwft  red  filk  is  fixed  over  it,  which  is  differed 
to  hang  down  or  wave  with  the  wind.  People  of  di- 
flinetion  generally  ufe  the  common  c;p  when  they 
mount  on  horfeback  or  during  bad  weather;  being 
better  calculated  to  keep  off  rain,  and  ihelter  tkofe 
who  wear  it  from  the  rays  of  thefnn.  For  winter  they 
have  another  cap  bordered  with  fable,  ermine,  or  fox's 
fkin,  and  ornamented  with  atuftoffilk  like  theformer. 
In  the(e  fur-trimmings  they  are  very  curious,  fomctiuiCi 
expending  4c  or  $0  ounces  of  iilver  upon  them. 

The  Chinefe  people  of  rank  never  go  abroad  with- 
out boots  made  of  fatin,  or  fome  other  filk,  and  fotne- 
timcs  of  cotton,  but  always  dyed.  They  have  neither 
heel  not  top,  and  arc  made  to  fit  the  foot  with  the 
greatcfl  exactnefs.  When  they  travel  on  horfeback, 
however,  they  have  others  made  of  the  fltin  of  a  COW 
or  horfc  made  very  pliable.  Their  boot-dockings  are 
of  (ilk  fluff,  quilted  and  lined  with  cotton,  reaching 
above  the  top  of  their  boot,  at:d  ornamented  with  t 
border  of  velvet  or  cloth.  In  funnier  they  wear  a 
cooler  kind,  and  in  their  houfes  a  fort  of  flippers  made 
of  filk  fluff.  The  common  people  are  contented  with 
black  flippers  made  of  cotton  cloth.  The  fan  ii  alfo 
anecenaryappendageof  the  Chinefe  drefs,  andisreck- 
oncd  equally  neccflary  with  the  boots. 

The  dreis  of  the  women  confifta  of  a  long  robe  quite 
clofr  at  top,  and  long  enough  to  cover  even  their  toes, 
with  (Iccves  fo  long  that  they  would  hang  down  upon 
the  ground,  did  they  not  take  care  to  tuck  them  up; 
but  their  hands  are  feldom  feen.  The  colour  of  their 
dreiTcs  is  entirely  arbitary,  but  black  and  violet  arc 
generally  chofen  by  thofc  advenced  in  life.  The  young 
ladies,  like  thofc  of  Europe,  make  ufc  of  paint  to 


nefl  fox's  fkin,  trimmed  with  fable  ;  and  in  Lhe  ipring 
it  is  lined  with  ermine.  Above  their  robe  they  wear 
alfo  a  kind  of  fur-tout  with  wide  Qeeves,  but  very  fhort, 

which  is  lined  in  the  fame  manner.  The  emperor  give  a  bloom  to  their  com picflions;  but  this/  though 

and  princes  of  the  blood  only  have  a  right  to  wear  yel-  not  the  fame  with  the  kind  ufed  in  Europe,  agrees; 

low ;  certain  mandarins  have  liberty  to  wear  fatin  of  with  it  in  the  effect  of  foon  wrinkling  the  fkin.  Their 

a  red  ground,  but  only  upon  days  of  ceremony  j  in  general  head-drefs  confifta  in  arranging  their  hair  in 

general  they  are  clothed  in  black,  blac,  or  violet.  The  feveral  curls,  among  which  areintcrfperfed  fmall  tufts 

common  people  are  allowed  to  wear  no  other  colours  of  gold  or  iilver  flowers.    According  to  Dti  Halde, 
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but  blue  or  hlack  ;  and  their  drefs  is  always  compofed 
of  plain  cotton  cloth. 

Formerly  the  Chinefe  were  at  great  pains  to  pre- 
serve their  hair ;  bin  the  Tartars,  who  fubdncd  them, 
compelled  them  to  cut  off  the  greater  part  of  it,  and  to 
alter  the  form  of  their  clothes  after  the  Tartar  fafhton. 
This  revolution  in  drefs  was  not  effected  without  blood- 
died,  though  the  conqueror  at  the  fame  time  adopted 
in  other  refpecls  the  laws,  manners,  and  coftomsof  the 
conquered  people.  Thus  the  Chinefe  are  painted  as 
if  bald,  but  they  are  not  lb  naturally  1  that  fmall  por- 
tion of  hair  which  they  preferve  behind,  or  on  the 
tops  of  their  heads,  is  all  that  is  now  allowed  them. 
This  the/  wear  very  long,  and  plait  like  a  tail.  In 
fummer  they  wear  a  kind  of  cap  ihaped  like  a.n  invert- 


fomc  of  them  ornament  their  heads  with  the  image  of 
a  fabulous  bird,  concerniugwhich  many  ftories  are  teld. 
This  is  made  of  copper  or  Jilver  gilt,  its  wings  extend- 
ed and  lying  pretty  dofe  to  the  head-drefs,  embra- 
cing the  upper  part  of  their  temples,  while  the  long 
Spreading  tail  forms  a  kind  of  plume  on  the  top  of  the 
head.  Its  body  is  directly  over  the  head,  and  the 
neck  and  bill  hang  down,  the  former  being  joined  to 
the  body  by  a  concealed  hinge,  in  order  that  it  may 
play  freely,  and  move  about  on  the  leaft  motion  of 
the  head.  The  whole  bird  adheres  to  the  head  by 
means  of  the  claws,  which  arc  fixed  in  the  hair. 

Ladies  of  quality  fomctimes  wear  fcvcral  of  thefe 
birds  made  up  into  a  fmgle  ornament,  the  workman  (hip 
of  which  is  very  cxpen  five.    Young  ladies  wear  alfo  a 
■t  ^  -  crown 
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ch.na.  crown  made  of  pafteboard,  the  fore-part  of  which 
"T"—'  rifea  in  a  point  above  the  forehead,  and  is  covered 
with  jewels-  The  reft  of  the  head  ia  decorated  with 
natural  or  artificial  flowers,  among  which  fmall  dia- 
mond pins  are  interfperfed.  The  head  drefs  01'  the  or- 
dinary clafs  of  women,  efpecially  when  rhey  are  ad- 
vanced in  years,  confifts  only  of  a  piece  of  very  fine 
filk  wrapped  round  their  heads. 

All  authors  agree,  that  an  abfurd  cuftom  prevails 
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ftomofpre-  throughout  China  of  confining  the  feet  of  female  in< 
vunsingthc  fa,USui  fuch  a  manner  that  they  are  never  allowed  to 
"  grow  to  near  their  fall  fize.  The  finallnefs  of  their 
net  is  accounted  fach  a  valuable  beauty,  that  the  Chi- 
nefe women  never  think  they  can  pay  too  dear  for  it. 
As  foon  therefore  as  a  female  infant  is  born,  the 
nurfe  wraps  up  its  feet  in  very  tight  bandages ;  and 
this  torture  muft  be  endured  until  their  feet  have 
ceafed  to  grow.  So  prevalent  ia  the  force  of  cuflom, 
however,  that  as  die  child  grows  up  lhc  voluntarily 
fubmiis  to  new  tortures  in  order  to  accompliih  the 
purpofe  more  effectually.  Thus  the  Chinefe  women 
ate  deprived  alnioft  entirely  of  the  ufe  of  their  feeti  and 
are  fcarce  able  to  walk,  in  the  moil aukward  hobbling 
manner,  for  the  fltoireftfpace.  The  Qioe  of  1  full  grown 
Chinefe  woman  will  frequently  not  exceed  fix  inches. 

The  Chinefe  nfe  while  as  the  colour  proper  for 
mourning  ,  and  though  a  fon  cannot  wear  this  while 
his  father  and  mother  are  alive,  he  can  ofe  no  other 
for  three  years  after  their  death ;  aud  ever  afterwards 
his  clothes  muft  be  of  one  colour.  The  law  has  for- 
bidden the  ufe  of  filks  aud  furs  to  children ;  and  has 
even  prescribed  the  time  when  they  are  firft  to  wear  a 
cap.  This  is  put  upon  their  heads  by  the  m after  of 
ceremonies  himfelf,  who  addrcflcs  them  in  the  follow- 
ing manner:  "Confider  that  you  now  receive  the 
drefs  of  thole  who  have  attained  to  maturity,  and  that 
you  rexfe  to  be  children ;  renounce  therefore  all  child- 
ilh  tho  jghtsaud  inclinations,  aluunc  a  grave  andftrions 
deportment,  apply  with  rcfohnion  to  the  Andy  of  vir- 
tue and  wifdom,  and  endeavour  to  merit  a  long  and 
happy  life."  **  This  ceremony  (fays  M.  Grolicr), 
which  may  appear  trifling,  is  attended  with  the  hap- 
ptcft  effects.  The  Chinefe  give  a  kind  of  importance 
ro  every  thing  which  can  infoirc  youth  with  a  tafte 
for  morality  and  a  love  of  good  order.  It  might  be 
ufeftl  10  mankind  at  every  fixed  epocha  of  their  lives, 
to  remind  them  of  thofe  new  duties  impofed  by  each 
focceJEve  change ;  bur.,  by  uniting  the  tolemnity  of  a 
pubiic  ceremony  to  this  inftruction,  it  will  make  a 
deeper  imprcition,  and  remain  much  longer  imprinted 
on  their  memories." 

Nothing  can  appear  more  ifkfome  to  an  European 
than  the  multitude  of  ceremonies  nfed  on  all  occafions 
by  the  Chinefe.  An  invitation  to  an  entertainment  is 
not  fuppnfcd  to  be  given  with  flnceritv  until  it  has 
been  renewed  three  or  four  times  in  writing,  A  card 
is  font  on  the  evening  before  the  entertainment,  an- 
other on  the  morning  of  the  appointed  day,  and  a  third 
when  every  thing  is  prepared  and  the  guefts  ready  to 
fit  down  to  the  table.  The  mailer  of  the  hcnife  al- 
ways introduces  his  guefts  into  the  hall,  where  he  la- 
lutes  them  one  after  another.  Tie  then  orders  wine  to 
be  brought  him  in  a  fmall  cup  made  of  filver,  porce- 
lain, or  precious  wood,  and  placed  upon  a  fmall  var- 
uiflicd  faivcr.   He  lays  hold  of  it  with  both  his  hands, 


«5 
1  ■■:th:; 

;  ,r::-:i,  I- 
<:i.i':i  1 1  1.: 


makes  a  bow  to  all  the  furrounding  guefts,  and  advan- 
ces towards  the  fore-pan  of  the  hall,  which  generally 
looks  into  a  large  court.  He  there  raifes  his  eyes  and 
the  cup  towards  heaven  ;  after  which  he  pours,  the  wine 
on  the  ground.  He  afterwards  pours  fomc  wine  into 
a  filver  or  porcelain  cup,  makes  a  bow  to  the  moftcon- 
fiderable  perfon  in  company,  and  then  goes  to  place 
the  cup  on  the  table  before  himt  for  in  China  every 
guelt  has  a  table  for  himfelf.  The  perfon  for  whom 
he  intends  this  honour,  however,  generally  faves  him 
the  trouble  of  placing  the  cup  j  calls  for  wine  in  his 
turn,  and  offers  to  place  the  cup  on  the  mailer's  table, 
who  endeavours  to  prevent  him  j  with  a  thoufand  apo- 
logies and  compliments  according  to  the  rates  of  Chi- 
nefe politenefs.  A  mpcrior  domcftic  conducts  the 
principal  gueft  to  an  elbow  chair  covered  with  rich 
flowered  (ilk,  where  the  ltrangcr  again  begins  his  com- 
pliments, and  begs  to  be  exenfed  from  fitting  in  fuch 
an  honourable  feat,  which  nevcrtbelefs  he  accepts  of; 
and  all  the  reft  of  the  gueils  do  the  fame,  otherwise 
the  ceremonial  would  be  gone  through  with  each  of 
them.  The  entertainment  is  concluded  by  fome  the- 
atrical reprcfenrutions,  accompanied  with  the  muflcof 
the  country  1  which,  however,  would  give  but  little 
plea  fore  to  an  European.  Befldes  the  guefts,  a  certain 
n  mibcr  of  people  are  admitted  into  the  court  in  order 
to  behold  thclc  theatrical  reprcfentations  %  and  even 
the  women  are  allowed  to  view  them  through  a  wicket, 
contrived  fo  that  they  may  behold  them  without  bctog 
teen  theuifelves. 

The  entertainments  of  the  Chinefe  are  begun,  not 
by  eating,  but  by  drinking;  and  the  liquor  they  drink 
muft  always  be  pore  wine.  The  intendant,  or  ma'ttrt 
4t  htttt,  falling  down  on  one  knee,  firft  invites  the 
guefts  to  take  a  glafs;  on  which  each  of  them  lays 
bold,  with  both  hands,  of  that  which  is  placed  before 
him,  raifmg  it  as  high  as  his  forehead,  then  bringing  it 
lower  down  than  the  table,  and  at  laft  putting  it  to 
his  mouth  ►  they  all  drink  together,  and  very  (lowly, 
taking  three  or  four  draughts."  While  they  are  drink- 
ing, the  diflics  on  each  of  the  tables  are  removed,  and 
others  brought  in.  Each  of  the  guefts  has  twenty- 
four  fct  before  him  in  fuccefllon :  all  of  them  fat,  and 
in  tbeformof  ragouts.  They  never  ufe  knives  in  their 
repafts;  and  two  fmall-pointed  flicks,  ornamented 
with  ivory  or  filver,  ferve  them  inftead  of  forks.  They 
never  begin  to  cat,  however,  nntil  they  arc  invited  by 
the  maitre  lit  fot;t;  and  the  fame  ceremony  muft  be 
gone  through  every  time  they  are  going  to  take  a  cup 
of  wine  or  begin  to  a  new  difli.  Towards  the  middle 
of  the  entertainment  the  foap  is  brought  in,  accom- 
panied with  fmall  loaves  or  meat-pics.  Thefe  they 
take  .np  with  their  fmall  flicks,  fteep  them  in  the 
foup,  and  cat  them  without  waiting  for  any  ftgTjal  or 
being  obliged  to  keep  time  with  the  reft  of  the  guefts. 
The  entertainment,  however,  carnitines  in  other  re- 
fpcfU  with  the  utmoft  formality  until  tea  is  brought 
in;  after  which  they  retire  from  table  and  am  ufe 
themfelvcs  in  aaother  h  ill,  or  in  the  garden  for  a  fljort 
time,  nntil  the  defert  be  brought  in.  This,  like  the 
entertainment  itfelf,  confts  of  24  dimes,  which  are 
made  up  of  fweatmeats,  fruits  differently  prepared, 
ha^s  and  falted  ducks  which  have  been  backed  or  clTicd 
in  the  fun,  with  Jhell  and  other  kinds  of-fifh.  The 
lame  ceremonies  which  preceded  the  repaft  are  now 
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renewed,  and  every  one  fits  down  at  the  fame  place  he 
'occupied  before.  Larger  cups  are  then  brought  in,  and 
the  matter  invites  the  gudls  to  drink  more  freely. 

Thefc  entertainments  begin  towards  evening,  and 
never  end  till  midnight.  A  (mail  fain  of  money  is 
given  to  the  domcllics  ;  when  every  one  of  the  guctts 
goes  home  in  a  chair  preceded  by  fcvcral  fervants,  who 
carry  large  lanthorns  of  oiled  paper,  on  which  are  in- 

f.Hx:,)  rhr  ;y  ,;liry,   ,n,:  f.-ruino  :lic   -ii.r.t.  o!'  '.Lit; 

m  after.  Without  fuch  an  attendance  they  would  be 
taken  up  by  the  guard;  and  the  day  following  they 
never  fail  to  return  a  card  of  thanks  to  tlic  officer. 

Their  method  of  drinking  tea  is  not  like  that  of 
other  nations.  A  finall  quantity  of  bohca,  fufficieut 
to  tinge  the  water  and  render  it  palatable  (for  they 
drink  no  green),  is  taken  in  the  morning,  and  thrown 
into  a  veflcl  adapted  to  the  number  in  family.  This 
ffandi  till  milk  warm  ;  in  which  ftatc  it  is  kept  the 
whole  day,  and  a  cup  drank  now  and  then  without 
fugar  or  milk,  in  order  to  cxhilcrate  the  Jpirirs  when 
cxhadflcdby  fatigue:  and  if  a  ftrangercall  by  accident, 
or  3  vilitor  by  appointment,  the  firit  tiling  picfented, 
afrcr  the  ufual  ceremonies  of  meetings  is  a  very  finall 
pipe  filled  with  tobacco  of  their  own  growth  and  a  cup 
of  the  tea  already  mentioned,  or  of  feme  frefli  made 
of  better  quality,  together  with  fwecrmcats,  tec,  Tea 
is  the  daily  beverage  in  China,  and  is  drank  by  all 
ranks  of  people. 

Some  change  has  been  made  in  the  ceremonial  of 
the  Chinefc  by  the  Tartar  conqacfl,  and  fome.  new 
difliesalfo  introduced  by  the  fame  means ;  and  here 
M.  Grolier  obferves,  that  the  Tartars  arc  much  better 
cooks  than  the  Chincfe.  All  their  diihes  arc  highly 
fcafoned  ;  and  by  a  variaiiop.  in  the  proportions  of 
their  fpiccries,  they  are  able  to  form  a  variety  of  ditties 
out  of  the  feme  materials.  None  of  their  viands, 
however,  arc  moreefteemed  than  flags  lincws,  and  the 
nefts  of  a  particular  fpecies  of  birds,  which  have  the 
property  of  giving  a  moil  agreeable  reliih  *o  what- 
ever ia-mixed  with  them.  Other  dimes  are  introdu- 
ced at  theft  repafts,  which  would  be  accounted  very 
difagreeable  with  us;  fuch  as  the  nefh  of  wild  horfes, 
the  paws  of  a  bear,  and  the  feec  of  feveral  wild  ani- 
inals.  The  greater  part  of  thtfc  provisions  are  brought 
prcferved  in  fak  from  Siam,  Camboya,  and  Tariary. 

The  Wines  of  China  have  no  lclemblaKcc  to  oars 
cither  in  tafte  or  quality,  being  procured  from  rice 
and  not  from  the  vine.  A  particular  kind  of  rice  is 
employed  for  making  them,  and  the  grain  is  flerped 
for  20  or  30  days  in  water,  into  which  ingredients  of 
a  different  nature  are  fueceffively  thrown  :  they  after- 
wards boil  it ;  and  as  (oon  as  it  becomes  diffolvcd  by 
the  heat,  it  immediately  ferments,  and  throws  up  a  vapo- 
rous fenm  not  unlike  new  wine.  A  very  pure  liquor 
is  found  under  (his  fcam,  which  is  drawn  off  and  put 
into  vcffels  well  glazed ;  From  the  remaining  lyes  an 
inflammable  fpirit  is  nude,  little  inferior,  and  jometimes 
"even  foperior  to  the  European.  Another  kind  of 
Wine  is  ufed  by  the  Chinefc,  or  rather  Tartars,  called 
lan;t--wi'u.  It  is  very  ftrong,  and  has  a  difagreeable 
fitiell ;  and  the  fame  may  beoclicved  of  a  kind  of  fpi- 
rit diftillcd  from  the  rtelh  of  Iheep  1  though  this  laft  is 
fomeUmesu&d  by  the  emperors. 

Thefeeutertainineots  exceed  the  boonds  of  ordinary 
repafts  ;  the  Chincfe  being  naturally  fbbcr,  and  ithou 
in  ::.Jy  !.ir.ii  liv'j'-^Lii.t.; .  ..mi  y/A.,  ;or  which 


rcafon  a  great  number  of  hogs  are  bred  in  the  country.  China. 

Their  flea  is  much  eaiier  of  digeftion,  and  more  agree-  *    *  " 

able  to  the  tafte,  than  thofe  ofj Europe.    The  Chincfe 

hams  arc  in  high  efcimation.    The  common  people 

live  very  poo;  ly  ;  being  fatisiicd,  in  time  of  fcarcity, 

with  the  itcfhof  dogs,  bories,  cats,  and  is  ts,  which 

laft  are  fold  publicly  in  the  flrects.  tIj 

There  are  fcvcral  public  feitivals  annually  celebrated  puMjc  fcf- 
in  China.  One  u  that  already  mentioned,  in  w  hich  tivaJs. 
the  emperor  tills  the  ground  with  his  ow  n  hands.  This 
is  alfo  celebrated  on  the  fame  day  throjghont  the  em- 
pire. In  the  morning  the  governorof  every  city  comes 
forth  from  his  palace  crowned  with  flowers,  and  enters 
his  chair  amidft  the  noife  of  different  rnftrumcms 
which  precede  ic ;  a  great  number  of  people  attend- 
ing, as  is  ufual  on  ail  fuch  occaftons.  The  chair  is 
fui  rounded  by  litters  covered  with  filk  carpets,  on 
which  are  reprcfentcd  either  feme  illuftrious  permits 
who  have  fupporied  aud  encouraged  agriculture,  or 
fome  hiftorical  painting  on  the  lame  iubject.  The 
ltrccts  are  hung  with  carpets,  triumphal  arches  are 
creeled  at  certain  diftanees,  la  a  thorns  every  where  dif- 
played,  and  all  the  hoofes  illuminated.  Pui'ing  die 
ceremony  a  figure  relembling  a  cow,  made  ot  baked 
earth,  with  gilt  horns,  is  cauiediu  proceliion,  and  of 
fuch  enormous  magnitude  that  40  men  are  fcarce  fuf- 
ficienrto  fupport  it.  A  child  follows  with  one  foot 
naked  and  the  other  mod,  who  is  called  ti\t  fpirit  of 
iafoiir  «>iidit:gtnttt  and  keeps  continually  beating  the 
image  with  a  rod  to  make  it  advance.  Labourers, 
with  their  implements  of  bufbandry,  march  behind; 
and  the  proceffion  isclofedby  a  number  of  comedians 
and  people  in  maiks.  The  governor  advances  towards 
the  eaikrn  gate,  and  returns  in  the  fame  manner.  The 
cow  is  then  fhipped  of  its  ornaments,  a  prodigious 
number  of  earthen  calves  taken  from  its  belly  and  di- 
stributed among  the  people  ;  after  which  the  large  fi- 
gure is  broken  in  pieces  and  diitribuied  in  the  fame 
manner.  The  ceremony  is  ended  by  an  oration  in 
praifc  of  agriculture,  in  which  the  governor  endeavours 
to  excite  his  hearers  to  the  practice  of  that  ufeful  art. 

Other  two  fcllivals  are  celebrated  in  China  with  ftill 
more  magnificence  than  that  above  defcribed.  One  of 
them  is  at  the  commencement  of  the  year  ;  the  other  is 
called  the  ftaft  of  iaathorits.  During  the  celebration 
the  former,  alltafincfs,  whether  private  or  public,  is 
fofpended,  the  tribunals  arc  ihut,  the  pofts  flopped, 
prefents  are  given  and  received,  and  vilits  paid.  All 
the  family  auemblc  in  the  evening,  and  partake  of  a 
feaft  to  which  no  ilrangcr  is  admitted  ;  though  they 
become  a  little  more  fociable  on  the  following  day. 

The  feaft  of  Untkorns  ought  to  take  place  on  the 
icth  day  of  the  firft  month,  but  ufually  commences  on 
the  evening  of  the  13th,  and  docs  not  end  till  that  of 
thei6tb.  At  that  time  every  city  and  village,  the 
thores  of  the  fea,  and  the  banks  of  all  the  rivers,  arc 
hung  with  lanthorns  of  various  fhapcsaad  fi*es ;  fome 
of  them  being  feen in  the  courts  and  windows  of  the 
poorrft  houfes.  No  expence  is  fpared  on  this  occafion  ; 
and  fome  of  the  rich  people  will  lay  out  eight  or  nine 
pounds  fterling  on  one  lanthron.  Some  ol  thefe  arc 
very  large  compofed  of  f:x  wooden  frames  either  neat- 
ly painted  or  gilt,  and  tilled  up  wiih  pieces  of  fine 
tranfparent  ii!k,  upon  which  are  painted  flowers,  ani- 
mals, and  human  figures  ;  others  are  blue,  and  made  of 
a  tranfparent  kind  of  horn.   Several  lamps,  and  a 
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great  mirober  of  wax  candles,  arc  placed  in  the  infidc : 
'  to  tlie  corners  of  each  are  fixed  ftrcamers  of  Jilk  and 
fatin  of  different  colours,  with  a  curious  piece  of  car- 
ved work  on  the  cop.  The/  are  likewiie  acquainted 
With  our  magic  bullhorn,  which  they  fomerinies  in- 
troduce in  this  fclliva).  Bcfides  this  they  have  the 
arc  of  forming  afnakc6oor  80  feet  in  length,  filled 
with  lights  from  one  end  to  the  other;  'which  they 
ca'.iie  twift  irfclf  into  different  forms,  aid  move  about 
as  if  it  was  a  teal  ferpent.  During  the  fame  feftival 
all  the  varieties  of  the  Chincfe  fire-works,  fo  jnilly  ad- 
mired, and  which,  tome  time  agoatlcaft,  furpau*cd 
every  thing  of  the  kind  that  could  be  done  in  Europe, 
are  exhibited, 

Every  public  ceremony  in  China  is  carefully  ren- 
dered as  ftriking  as  poflible.  A  viceroy  never  quits 
his  palace  but  \vi:h  a  royal  train,  dreflediu  his  robes 
of  ceremony,  and  carried  in  a  chair  elegantly  gilt, 
which  is  born  upon  the  Ihonidcrs  of  eight  dome/lies  $ 
two  drummers  marching  before  the  guards,  and  beat- 
ing upon  copper  bafo.ts  to  give  notice  of  his  approach. 
Eight  other  attendants  carry  flandardsof  wood  var- 
nilhed,  upon  which  are  inferibed  in  large  characters  all 
his  titles  of  honour.  After  thefe  come  14  iiags  with 
thefymbolsof  his  office  ;  fuch  as  the  dragon,  tyger, 
phoenix,  Hying  tortoife,  &c.  Six  officers  folbvv,  each 
bearing  a  piece  of  board  in  (hapelikea  large  (novel, 
on  which  are  written  in  large  golden  characters  the 
qualities  of  the  mandarin  himielf:  two  others  car- 


on  the  tranfparcnt  part  of  which  are  written,  iu  very 
confpicuoas  characters,  his  quality,  titles,  and  rank, 
as  mandarin.  Thefe  are  alio  intended  to  give  notice 
to  the  pall'cngcrs  to  Hop,  and  to  thofe  who  are  fitting 
torUeupwith  rcfpc&i  lor  whoever  ncglecls either  the 
one  or  the  other  is  fure  to  receive  a  feverc  bailinading. 

The  emperor  marches  with  Aill  more  magnificence, 
in  proportion  to  bis  fuperior  quality.  The  trumpets 
iifed  in  bis  proceiTion  arc  about  three  fcet  long,  eight 
inches  iu  diameter  at  the  lower  extremity,  and  pretty 
much  refembling  a  bell  in  lhape :  their  found  is  pt- 
cu liarly  adapted  to  that  of  the  drums.  His  cavalcade  is 
clofed  by  3000  mandarins  of  letters  and  as  many  of 
arms,  Sometimes  the  great  mandarins,  as  well  as  the 
emperor,  travel  in  barks.  Their  attendance  is  then 
fomewhat  different,  but  the  magnificence  almoft  the 
fainc.  The  honours  raid  to  a  viceroy  who  has  governed 
a  province  withequnyare  exceedingly  gnat  on  his 
departure  from  it.  He  has  fcarcdy  kit  the  capital  of 
the  province  when  he  finds  on  the  highway,  for  the 
f'pacc  of  two  or  tbrcc  lcaugucs,  tables  ranged  at  ccnaitt 
diiUnees,  each  of  which  is  furrounded  with  a  long 
piece  of  filk  that  hangs  down  to  the  earth.  On  thefc 
wax  candles  are  placed  even  in  the  open  day;  perfume* 
are  burnt  upon  them  1  and  they  are  loaded  with  a  pro. 
fufiou  of  victuals  and  virions  kinds  nf  fruit,  while  tea 
and  v  ine  arc  prepared  for  him  on  others.  The  peo- 
ple throw  themfclvcs  on  their  knees  as  he  panes,  and 
bow  their  beads  even  to  the  earth ;  feme  flied  tears,  or 
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other  the  cover  in  w  hich  the  umbrella  is  kept.    The   meats  t  others  frequently  pull  off  his  boots  and  give 


firft  guards  arc  preceded  by  two  archers  on  hoi  fcback  : 
the  latterare  fulluwcd  by  others  armed  with  a  kind  of 
weapons  compofedof  hooked  blades,  fixed  perpendicu- 
larly to  long  poles  ornamented  with  four  tufts  of  filk, 
placed  at  a  finall  diflancc  above  one  another.  Behind 
thefe  arc  two  other  files  of  foldiers,  fomc  of  whom 
carry  large  maces  with  long  handles  ;  others  iron 
maces  in  the  fhapc  of  a  fnakc  t  others  are  armed  with 
huge  hammers  ;  while  thofe  behind  them  carry  long 
battle-axes  in  the  form  of  acrefeent :  others  follow,  who 
have  battle-axes  of  another  kind  ;  and  behind  thefe 
arc  fome  with  the  hooked  weapons  already  defcribed. 

Bchiudthefc  come  foldiers  armed  with  triple-pointed 
fpears,  arrows,  or  battle-axes  ;  having  in  front  two 
men  who  carry  a  kind  of  box  containing  the  viceroy's 


him  new  ones.  Thefc  boots,  which  ha  has  perhaps 
ufed  only  for  a  moment,  are  coufideredas  a  valuable 
monument  s  thofe  firft  taken  off'  arc  prcferved  in  a 
cage  over  the  gale  of  the  dty  j  the  rcfi  are  carefully 
kept  by  his  friends. 

Hitherto  our  author,  M.  Grofier,  lias  ftemed  in-  Knavift 
dined  to give  a  favourable  idea  of  the  Chhiefe,  and  to  Mfodwa 
caufe  us  look  upon  them  as  many  degrees  ftiperior  to  c*  li,e  clti" 
ourfclvcsin  the  practice  of  virtue  and  morality }  but *" 
when  he  comes  to  give  an  account  of  their  dealings  in 
trade,  he  is  then  obliged  to  confefs  that  thty  are  as  dif- 
honefl  and  knavifh  a  race  as  any  that  extft.  «*  The  moll 
frequented  fairs  of  Europe  {fays  he  )  afford  bur  a  faint 
idea  of  that  immenfe  numbersof  buyers  and  fellers  with 
which  the  large  cities  of  China  are  continually  crowded. 


fcal.   Then  come  two  other  drummers  to  give  notice   We  may  almoft  fay,  that  the  one  half  are  employed  in 

over-reaching  the  other.  It  is,  above  all,  againf}  ftran- 
gersthat  the  Chincfe  merchants  excrcife,  without  any 
fenfe  of  fhame,  their  infatiable  rapacity.  Of  this 
K.  du  Haldc  gives  a  ftriking  example,  which  might  be 
fupporied  by  many  Others  : '  The  crptain  of  an  Englifh 
vcficl  bargained  with  a  Chincfe  merchant  at  Canton 
for  fevcral  bales  of  filk,  which  the  latter  was  to  provide 
againft  a  certain  time.  When  they  were  ready,  the 
captain  went  with  his  interpreter  to  the  houfe  of  the 
Chincfe  merchant  to  examine  whether  they  were  found 
an  in  good  condition.   On  opening  the  nrft  bale,  he 


of  hisapproach.  Two  officers  follow,  having  o:i  their 
heads  felt-hats,  adorned  with  plumes  of  feathers,  and 
each  armed  with  a  cane  to  recommend  regularity  and 
good  order  to  the  furround'mg  multitude.  Two  others 
bear  maces  in  the  form  of  gilt  dragons.  Thefc  again 
are  followed  by  a  number  of  magiftratcs  and  officers  of 
jufiicc  ;  fomc  of  whom  carry  whips  or  flat  flicks, 
while  others  have  chants,  hangers,  and  filk  fcarfs. 
Two  ftandard-bearers  and  a  captain  command  this 
company,  which  immmediaiely  precedes  the  governor. 
His  chair  is  furrounded  by  pages  and  footmen,  and  an 


officer  attends  him  who  carries  a  large  fan  in  form  of  found  it  according  to  his  wifn,  but  all  the  reft  were 
a  fcrcen  :  he  is  followed  by  fevcral  guards  differently    damaged  and  good  for  nothing.   The  captain  on  this 


armed,  together  with  cniigns  and  other  officers,  who 
are  alfo  followed  by  a  great  number  of  domeftics  all 
on  horfeback,  carrying  various  ncccftarics  for  the  ufe 
of  the  mandarin.  If  he  marches  in  the  night-time, 
Jnftead  of  flambeaux,  as  are  cuAomary  in  Europe,  large 
Janthorns,  exceedingly  pratty,  are  carried  before  him ; 


fell  into  a  great  paffion,and  reproached  the  merchant  in 
the  fevereft  terms  for  his  dilhoncfty.  ThcChinefe,  after 
having  heard  him  for  fome  time  with  great  coolness, 
replica,  'Blame,  Sir,  your  knave  of  an  interpreter; 
he  aflhred  me  that  yon  would  not  infped  the  bales.' 
**  The  lower  dais  of  people  arc,  above  all,  very  dex- 
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China,  terous  ill  counterfeiting  and  adulterating  every  thing 
they  fell.  Sometimes  you  think  you  have  bought  a 
capon,  and  yomeceivenothing  ban  fkin  ;  all  the  tell  has 
been  koapcA  out,  and  die  puce  fo  ingeniuufly  filled, 
that  the  deception  cannot  be  difcovered  till  die  moment 
yo.i  begin  to  eat  it.  The  counterfeit  hams  of  China 
have  beenof'ten  mentioned.  They  arc  made  of  a  peicc 
of  wood  cat  in  the  form  of  a  bam,  and  coated  over 
with  a  certain  kind  of  earth  which  is  covered  with 
hog's  (kin.  The  whole  is  fo  curiouuy  painted  and 
prepared,  that  a  knife  is  r.ecefliry  to  deteclthe  fraud. 
Mr  Ofbeck  relates,  that  having  one  day  obferved  a 
blind  man  carrying  about  for  fale  fome  of  thofe  trees 
called  bythe  Chinefe  Fo-k<i,  he  purchafed  one,  which 
to  appearance  had  fine  double  red  and  white  flowers  ; 
but  in  a  dofer  examination,  he  found  that  the  flowers 
were  taken  from  another  tree,  and  that  one  calyx  was 
fo  neatly  fitted  into  the  other,  with  nails  made  of 
bamboo,  thai  he  flionld  fcarecly  have  difcovered  the 
deceit,  had  not  the  flowers  begun  to  wither  .  The 
tree  kfelf  had  buds,  but  not  one  open  flower. 

"  The  robbcrsin  China  (igiulizc  themfelvcs  aifoby 
their  dexterity  and  ingenuity,  which  they  difplay  in 
their  profetfion.  They  feldom  have  rccourfe  to  acts 
of  violence,  bat  introduce  diemfelvcs  into  a  hoofc 
either  privately  or  by  forming  fome  connection  with 
the  family.  I:  is  as  difficult  in  China  to  avoid  robbery 
as  it  is  to  apprehend  the  criminal  m  the  fad.  If  we 
are  dclirous of  finding  among  the  Chincfc  opennefe  of 
temper,  benevolence,  fHendMp.and,  laftly  virtue,  wc 
niuftnot  feck  for  it  in  cirics,  but  in  the  bofomof  the 
country,  among  that  cilia  of  men  who  have  devoted 
tlietufclves  to  labour  and  agriculture.  A  Chinefe  ruftic 
often  difcovers  moral  qualities  which  would  add  a  lultrc 
to  the  character  of  men  of  the  molt  exalted  rank.  It 
appears  thai  rural  life  naturally  infpircs  fentimems  of 
benevolence  ;  by  continually  receiving  the  gifts  of  na- 
ture, the  mind  iscnlargcd,  andmenare  infenfibly  accu- 
Jtomed  to  difrufe  them  to  thofe  around  them." 

The  internal  commerce  of  China  is  mach  greater" 
than  that  of  all  Europe;  bnt  its  foreign  trade  is  by 
no  means  equal  to  that  of  any  of  the  grand;  European 
powers.  Its  internal  commerce  is  greatly  facilitated 
by  the  vail  number  of  canals  and  rivers  with  which 
die  country  is  interfered.  The  Chiaefe,  however, 
are  not  at  all  fitted  for  maritime  commerce :  Few 
of  their  vefiels  go  beyond  the  ftraits  of  Sunda:  their 
loiigefl  voyages  to  Malacca  extend  only  as  far  as 
Acheen,  towards  the  liraits  of  Batavia,  and  north- 
Ward  to  Japan.. 

Their  commerce  with  the  tail  mentioned  ifland,  co:i- 
fidering  the  articles  of  exchange  which  they  procure  at 
Camboya  or  Slam,  produces  them  cent,  per  c*ut.  Their 
trade  with  the  MauilUs  brings  only  about  Jo  ftr  cent. 
Their  profit  is  more  confide ruble  about  Batnvia  ;  and 
the  Dutch  fpare  no  pains  to-  Invite  them  to  traffic  at 
their  fctdement.  The  Chinefe  traders  go  alio,  tho' 
not  very  frequently,  to  Acheen,  Malacca,  Thor,  Patan 
and  Ligor,  betonging  toSUm  and  Cochin-china ;  from 
whence  they  bring  gold  and  tin,  together  with  fome 
objects  of  luxury  for  the  table.  A  great  ob&acle  to 
the  foreign  commerce  of  the  Chinefe  is  their  indiffe- 
rence about  marine  affairs,  and  the  bad  conflructiou 
of  their  veflcls.  This  they  themfelves'  ackowledge :  - 
but  fay,  that  any  attempt  to  remove- it  would  be  dero. 
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gating  from  the  laws,  and  fubverting  the  conilitution  of 
the  empire. 


The  burying-places  in  China  are  always  fituated  at  Burrine- 
a  finall  diftance  from  a  city  or  town,  and  generally  pU«,dY. 
upon  fome  eminence,  having  pines  or  cyprefles  ufually  icribed. 


planted  around  them.  The"  form  of  the'  tombs  is  va- 
rious, according  to  the  different  provitices,  a;id  the 
fittution  of  thofe  for  whom  they  are  intended.  The 
coffins  of  the  poor  are  placed  under  a  made  covered 
with  thatch,  or  inclofed  in  a  fmall  kulding  of  brick 
in  the  form  of  a  tomb.  Tiie  tombs  of  the  rich  are 
(haped  like  a  horfe-fljoe,  well  whitened,  and  flnilhed 
wiih  great  taftc ;  but  thofe  of  the  mandarins  and  peo- 
ple of  quality  are  mu  h  more  fumptaous  and  elegant. 
A  vault  is  tint  conftructcd,  in  which  the  coffin  is  faut 
np  ;  over  this  vault  is  raifed  a  pyramid  of  earth  well 
beat  together,  about  12  feet  in  height  and  10  in 
diameter.  A  layer  of  lime  and  find  laid  over  this 
earth  makes  a  kind  of  plafier,  which  renders  the  whole 
very  durable  and  folia  $  various  kinds  of  trees  being 
planted  around  it  in  regular  order.  Before  it  is  placed 
a  large  and  long  table  of  white  marble,  on  the  middle 
of  which  are  fet  a  cenfer  accompanied  with  two  vafes, 
and  the  famenutr.bcr  of  candlciticksof  exquifite  work- 
manfhip.  Befides  this,  a  great  number  of  figures,  re- 
prefenting  ofheera,  eunuchs,  foldiers,  faddled  horfes, 
camels,  lions,  tortoifes,  &c.  are  ranged  round  the 
tombs  in  different  rows ;  which,  V.  du  Haldc  allures 
us,  produce  a  very  ftriking  effect.. 

When  a  Cbincfcdies  in  a  province  in  which  he  was 
not  born,  his  children  have  a  right,  nay  it  is  their  in- 
difpenfablc  duty,  to  tranfport  the  body  to  the  burying 
place  of  their  anceftors;  A  fon  who  flionld  be  wanting 
in  this  rejpetl,  would  be  difgraced,  and  bis  nair.e  never 
placed  in  the  hall  of  bis  anccftors.  This  is  avail  build- 
ing, conlidercd  as  common  to  all  the  branches  of  the 
fame  family  ;  and  to  which  they  all  repair  at  a  certain 
feafon  of  the  year.  Sometimes  they  amount  to  feveti 
or  eight  thouland  perfons,  whole  fortune,  diguity,  and 
rank  infociety,  are  all  very  different-;  but  there  no  di- 
ftinction  of  rar.k  is  known  ;  age  only  gives  prece- 
dence, and  the  oldeft  always  takes  place  of  all  the  reft, 
though  he  mould  be  the  puortft  in  the  company. 
The  diltiiignilhiiig  ornament  of  this  hall  is  a  long 
ta'jle  feragainftthe  wall,  upon  which  is  generally  fcen 
the  image  of  one  of  their  ancellors,  wno  has  filled 
fome  office  of  diltinction  in  the  empire  with  honour 
to  bimfelf,  or  who  has  been  rendered  Ubftrious  by  his 
talents  and  abilities.  Sometimes  it  only  contains  the 
names  of  men,  women,  and  children  belonging  to  the 
family  inferibed  upon  tablets,  together  with  their  age, 
the  day  of  their  death,  and  the  dignities  they  enjoyed 
at  that  time.  Thefe  tablets  arc  ranged  in  tworows  upon 
fteps,  and  are  only  about  a  foot  high  each,  jn  the* 
fpring,  and  and  fometimes  in  the  autumn,  the  relations 
of  the  deceafed  repair  to  this  hall,  where  the  only  privi-  - 
lege  en  joyed  by  the  richeft  is  that  of  preparing  an  en- 
tertainment, and  treating  the  whole  family  at  their 
ownexnences :  but  theyncver  allow  thcmlelves  totaftc 
a  bit  of  any  thing  until  an  offering  has  been  firit  made 
to  their  anccitors.  This  does  not,  however,  ex. 
cufe  them  from  vifiting  the  real  tomb  of  their  an- 
ceflorsonce  or  twice  a  year,  generally  in  the  month 
of  April.  At  this  rime  they  pluck  the  weeds  and 
bullies  from  around  the  tomb,  rer.ew  their  cxprellions 
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China;    of  grief,  and  conclude  by  placing  upon  it  wine  and 
'    nJ7""'  proviiions,  which  ferve iodine  their  affiftants. 
Funcnl        The  f"ncral  ceremonies  arc  conudcrcd  by  the  Cht- 
ctr«iuouic9.  nefc  as  the  moil  important  of  any.    A  few  moments 
after  a  perfon  has  expired,  he  is  d  relied  out  in  his 
richeit  attire,  and  adorned  with  every  badgeof  his  dig- 
'itiry.;  after  which  he  is  placed  in  the  coffin.  The 
preparation  of  a  coffin,  in  which  his  body  may  be  in- 
doled  after  death,  is  one  of  the  chief  objects  of  at- 
tention to  a  Chinefe  during  his  life,  and  great  ex- 
pence  is  often  thrown  oat  upon  it ;  iofomuch  that  the 
poor  will  give  all  they  arc  worth,  and  the  rich  expend 
a  thoufana  crowns,  nay,  a  fon  will  fell  himiclffora 
Have  in  order  to  purchafe  a  coffin  for  his  father.  Some- 
times the  coflin,  when  purehafed  with  all  this  labour 
and  expence,  will  remain  twenty  years  ufckft  in  the 
family,  and  is  confidcrcd  as  the  moft  vahublc  piece  of 
furniture  in  his  pcffeflion. 

The  manner  of  interment  h  as  Mows ;  Firft  they 
fpriukle  fome  lime  in  the  bottom  of  the  coffin  i  then 

[iiiy  I  :V  :hc  b-'ijr  in  ;i,  u'.-.  or.v  r-i  phux  the  V'i'.l 
oh  a  piuow,  and  to  add  a  great  deal  of  cotton  that  it 
may  remain  more  fleidy,  and  be  prevented  from  llu- 
'  king-  In  this  manner  the  body  remains  expofed  feven 
days  ;  but  the  time  may  be  reduced  to  three,  if  any 
weighty  reafon  makes  it  neceflary  j  and,  during  iliis 
interval;  all  the  relations  and  friends,  who  arc  purpofe- 
ly  invited,  come  and  pay  their  refpects  to  the  decea- 
fed, the  neareft  relations  remaining  in  the  hoofc. 
•  The  coffin  is  expofed  in  the  hall  of  ceremony,  which 
i.s  then  hang  with  white,  but  fome  pieces  of  black  or 
violet  coloured  fuk  are  here  and  there  huerfperfed,  as 
well  as  fome  other  ornaments  of  mourning.  Before 
the  coffin  is  placed  a  tabic,  on  which  Mauds  the  image 
of  the  deceafed,  or  a  carved  ornament  inferibed  with 
his  name :  and  thefe  are  always  accompanied  with 
flowers,  perfumes,  and  lighted  wax  candles. 

In  the  mean  time  thofc  who  enter  the  hall  are  ac- 
enftomed  to  falute  the  deceafed  as  if  he  were  ftill  in 
life.  They  proftrate  themfelves  before  the  table,  and 
knock  their  foreheads  fcveral  times  againft  the  earth  ; 
after  which  they  place  on  the  table  fome  perfumes  ?.nd 
wax  candles  provided  for  die  purpofc.  The  falufa- 
tion  which  they  have  made  to  the  deceafed  is  morn* 
ed  by  the  eldeft  fon  accompanied  by  bis  brothers. 
The  latter  come  forth  from  behind  a  curtain,  which 
hangs  on  one  fide  of  the  coffin,  creeping  along  the 
ground  until  they  reach  the  fpot  where  thofc  ftand 
whom  they  arc  going  tofalote  ;  after  which,  without 
rifmg  op,  they  return  to  the  place  from  whence  they 
came.  The  women  arc  alfo  concealed  behind  the 
fame  curtain,  from  whence  they  every  now  and  then 
fend  forth  difinal  cries. 

After  a  number  of  ceremonies  and  invitations,  the 
funeral  proceffion  at  laft  commences.  A  troop  of  men 
march  in  a:  file,  carryiug  different  figures  made  of 
pafte-board,  and  reprcfenting  llavcs,  lions,  tigers,  hor- 
fes,  &c.  Others  follow,  marching  in  two  files;  fome 
of  which  carry  ftandsrds,  fome  flags  or  ceufers  filled 
with  perfumes  ;  while  melancholy  and  plaintive  airs 
are  pUyod  by  others  on  different  mnfical  inltruments. 
Thefe  muficians  immediately  precede  theeoffin,  which 
is  covered  with  acanopy,  in  form  of  a  dome,  of  violet* 
coloured  filki  its  four  corners  arc  ornamented  with 
tufts  of  white  fillc  very  neatly  embroidered,  and  co- 
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vered  at  the  top  with  net-work.  The  coffin  is  placed  Ckim. 
on  the  bottom  of  this  machine,  and  is  carried  by  64  ~  ■  -  "* 
men.  The  eldeft  Ion,  clothed  in  a  frock  of  canvas, 
having  his  body  bent  and  leaning  on  a  flaff,  follows 
near  the  coffin;  and  behind  him  his  brothers  and  ne- 
phews, but  none  of  them  clothed  in  canvas.  Then 
come  the  relations  and  friends,  all  clad  in  mourning, 
and  followed  by  a  great  number  of  chairs  covered  with 
white  ftnff,  which  contain  the  wives  and  female  Haves 
of  the  deceafed.  Theic  make  great  ihow  of  forrow 
by  their  doleful  cries  ;  but  M.  Oroiier  obferves,  that 
in  fpite  of  all  they  can  do,  the  lamentations  of  the 
Chinefe  are  fo  methodical,  that  an  European  would  be 
apt  to  conclude  that  they  were  the  effects  of  art  ra- 
ther than  the  natural  cffufions  of  a  mind  agitated  and 
opprclTcd  with  grief.  When  they  arrive  at  the  bury- 
ing place,  the  coffin  is  depofited  in  a  tomb  appropria- 
ted for  it,  not  far  from  which  there  are  tables  arran- 
ged in  different  halls,  and  on  which  the  afltftants  are 
entertained  with  great  fplcndour.  The  entertainment 
is  fbmclhnes  followed  by  frclh  marks  of  homage  to  the 
corpfe ;  bat  thefe  are  often  changed  into  thanks  to  the 
eldeft  fon  ;  who,  however, anfwers only  by  figns.  Hut 
if  the  deceafed  was  a  grandee  of  the  empire,  a  certain 
number  of  his  relations  never  leave  the  tomb  for  a 
month  or  two.  There  they  refide  in  apartments  pnr- 
pofcly  provided  for  them,  and  every  day  renew  their 
marks  of  grief  in  company  with  the  chilJrenof  tbede- 
celled.  The  magnificence  of  thefc  funeral  ceremo- 
nies is  proportioned  to  the  wealth  or  dignity  of  the 
deceafed.  That  of  one  of  the  brothers  of  the  emperor 
was  attended  by  16, coo  people,  each  of  whom  had  s 
particnlarofficc  ailigncd  him  relating  to  the  ceremony.  I10 

Mourning  continues  in  China  for  three  years;  and  Mourning, 
during  all  this  time  they  arc  obliged  to  abflain  from 
the  ttfe  of  flcfh  and  wine ;  nor  can  they  affiftat  any  en- 
.  tcrtainmentof  ceremony,  or  attend  any  public  ail'embly. 
At  firft  they  are  not  even  permitted  10  go  abroad  ; 
and  when  they  do  fo,  they  are  carried  in  a  chair  co- 
vered with  a  white  cloth.  Sometimes  the  filial  piety 
of  tbe  Chinefe  is  carried  to  fuch  *  length,  that  they 
prefcrve  the  bodies  of  their  deceafed  fathers  in  their 
houfesfor  three  or  four  years;  and  thofc  who  do  fo 
impofe  alfo  upon  themfelves  a  great  number  of  other 
dudes,  ufing  no  other  feat  during  the  day  but  a  (tool 
covered  with  white  forge,  and  no  other  bed  but  a  plain 
mat  made  of  reeds,  which  is  placetf  hear  the  coffin .  w 

.■■Vjcorci-iji  H'  M  GiMcr.  the  only  .hvcri;       ■  t        Di. , _t';.e:m 
Chinefe  arc  thofc  of  hunting  and  filhing,  dancing  not  0f  hunting 
being  practifed,  and  gaming  forbidden  by  law.    Filh- andfilhisg. 
ing  is  confidercd  by  them  rather  as  an  object  of  com- 
merce and  iaduftry  than  amufement.    They  catch  fi(h 
by  various  methods}  ofing  nets  in  their  great  filh cr- 
ies, but  lines  in  the  private.   In  certain  provinces  alfo '  . 
they  ufe  a  certain  kind  of  bird,  whole  plumage  greatly 
refcmbles  that  of  a  raven,  but  with  a  much  longer  bill, 
very  fharp  and  hooked.   This  inefhod  of  fifhing  is 
praclifcd  in  boats,  of  which  great  numbers  may  be 
feen  on  the  river  about  fun-riling,  with  the  filhitig- 
birds 'perched  on  their  prows.   Thefe  birds  are  taught 
V>  catch  filh  almoll  in  the  fame  manner  that  dogs  ptr- 
fueganic.    The.  fiihcnneu,  after  making  fevcral  turns 
witli  their  boats,  beat  the  water  flrongly  with  one  of 
their  oars.    This  ferves  as  afignal  to  the  birds,  whoin- 
flantlyplimgeiiuotbcwatcr,anddiving,fwallowasmany 
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to  the  boat,  and  carrying  a  large  one  by  the  middle 'm 
their  bill.  The  fuiall  ones  arc  prevented  from  palling 
iiuo  the  ftonjach  by  a  riug  placed  on  purpofe  to  con- 
fine its  gullet:  and  thus  the  hlherman  Dy  ltroaking  its 
neck  with  the  head  downwards,  makes  the  bird  dif- 
gorgc  all  thofc  fioall  fifhic  has  fwallowcd.  When  they 
have  done  fiihing,  the  rings  are  taken  off,  and  the  birds 
allowed  to  feejT  When  the  lilh  happens  to  be  too 
large  for  a tingle  bird,  the  others  have  fagacity  enough 
to  affiftit;  one  taking  it  by  the  tail,  another  by  the 
head,  &c.  and  thus  they  rraufpon  it  to  their  matter. 

Another  method  of  fiihing,  practifed  only  its  Chiaa,  is 
as  follows:  They  nail  a  board,  about  two  fee;  in  brcacth, 
which  is  covered  with  a  white  Aiming  kind  of  varnifli, 
upon  the  edges  of  a  long  narrow  boat,  from  one  end 
to  the  other.  This  board  is  placed  in  foch  a  manner 
as  Lotlopcalmoft imperceptibly  tothewater.  Itisufed 
only  in  the  night-time,  audis  always  tunic  J  towards  ihc 
uioou,  chat  the  reflection  of  lighi  from  the  luminary 
may  increafe  the  fplcndorof  the  varnilh.  Thefifil,  in 
fporting,  often  miftake  this  varniilied  board  for  water; 
and  endcavouriugto  throw  thcmfelves  into  it,  fall  into 
the  boat. 

The  foldiers  have  a  particular  method  of  fiihing 
Willi  a  bow  and  an  arrow  ;  the  latter  of  which  is  fixed 
to  the  bow  by  a  firing,  both  to  prevent  it  from  bring 
loft,  and  to  enable  them  to  draw  out  the  fifll  which 
the  arrow  has  pierced :  others  make  life  of  tridents  to 
catch  large  fifii  which  are  fometimes  found  in  the  inud. 

Befidcs  thefe  diveriions,  the  Chinefe  have  fume  ftrol- 
ling  players,  but  noregularfheatres ;  they  have  like* 
wife  mulicians  and  lingers,  but  no  operas,  or  indeed 
any  public  fpeclacle  worthy  of  notice. 
Of  theCU-  The  language  of  the  Chinefe  is  not  only  very  an- 
ntfcUn-  cient,  but,  in  M.  Groiier's opinion, is frill  fpoken  asiu 
the  moft  early  ages  wiihoutany  variation.  His  reafons 
for  this  opinion  are,  i.  We  do  not  perceive  in  hifto- 
ry,  nor  even  in  the  moft  fabulous  traditions,  a  tingle 
facl  tending  to  occafion  any  doubt  of  the  language 
fpoken  by  the  ancient  Chinefe  being  different  from 
that  ufed  at  prefent.  2.  China  has  never  changed  its 
inhabitants}  and  if  revolutions  have  occalioned  any 
mixture  of  new  languages,  it  appears  that  the  ancient 
language  has  always  been  predominant,  and  that  the 
new  fettlers  have  learned  and  fpoken  it,  as  the  Mar- 
e:iu\v  Tartars  after  uur  conquer1..  ?.  The  jn»:l 
telligent  and  difecrning  of  the  literati  agree,  that  the 
fir  A  chapters  of  the  Chcu-king  were  written  under  the 
reign  of  Yao  2300  years  before  Chrift  ;  and  in  thefe, 
feveral  fpeeches  of  the  firft  emperors  arc  related  word 
for  word  ;  and  it  is  not  probable  that  the  language  of 
thefe  princes  was  different  from  that  of  the_  hiftorian. 

4,  A  compliment  paid  to  Yao  by  one  of  his  fubjects, 
with  the  anfwer  of  that  prince,  are  flUl  preferved,  as 
well  as  two  fongs  compofed  under  the  fame  reign. 

5.  The  moft  ancient  inferiprions  in  China  are  all  in 
the  language  fpoken  throughout  the  empire  at  this 
day.  7.  The  Chinefe  have  borrowed  nothing  from 
other  nations ;  and  their  attachment  to  their  own  enf- . 
aotns,  and  tovntiquiry,  mud  undoubtedly  be  very  un- 
favourable to  any  innovation.  The  language  fpoken 
by'  die  vulgar,  indeed,  muft  have  undergone  fome 
changes;  but  thefe  may  be  accounted  trivial,  affecting 
only  the  pronunciation;  which  indeed  appears  to  be 

Vol.  IV. 


fc"»ge. 


varied  in  fome  few  inftances.  It  is  certain,  howcr'r, 
that  the  Chinefe  players  aft  theatrical  pieces  which 
were  written  1000  years  ago,  and  that  thefe  are  ftill 
undert'tooi!  throughoat  the  empire. 

The  language  of  China  has  no  alphabet ;  all  the 
words  which  compofe  it  coniift  of  one  lyihblc  only, 
and  are  very  few  in  number.  Thefe  always  remain 
the  fame,  and  continue  monofyllables  even  when  two 
are  joined  together,  being  united  in  the  fame  manner 
as  the  French  words  fan  and  jour  are  united  to  form 
tea-jeur.  Thefe  monofyllables  never  form  but  one 
found.  When  written  by  an  European,  they  begin 
with  the  letters  th,  tch,  /,  g,  orj,  i,  h,  /,  m,  ut  g,  ug, 
Pi  A  "r  vt  °u  »  cnc  fin"  letters  being  «,  e,  i,  0,  w,  at, 
»,  /,  n,  gn.  The  middle  of  Chinelc  words  conlifts  of 
vowels  and  confonants  producing  only  one  found,  and 
pronounced  always  as  monofyllables.  The  whole  pri- 
mary words  of  the  language  are  in  number  only  about 
330,  though  fome  dictionaries  make  them  484.  The 
fenfeofthefewords,  however,  is  varied  by  the  accents 
and  changes  of  the  voice  in  pronouncing  them  almof: 
ad  infinitum*  Two  principal  accents  are  known  in 
China ;  the  p'tug,  that  is  even,  without  elevating  or  de- 
prcfling  the  voice.  This  is  divided  into  tjsng,  dtart 
and  hhi,  obfcirt}  or  rather  open  and  tnutt.  The  ac- 
cent f/>  is  fubdivided  anotctang,  fliarp,  iht,  grave,  and 
jtM  re-entering.  The  cone  is  cha»g  v/ben  one  raifes  the 
voice  at  the  end  of  a  word,  as  when  the  negative  no  is 
pronounced  with  great  emphafis  and  force ;  it  is  list 
when  one  depreffes  the  voice  with  an  air  of  timidity. 
When  the  accent  is/eu,  the  voice  is  drawn  back  as  it 
were  into  the  throat;  and  the  afpiration  which  takes 
place  on  certain  words  beginning  with  the  letters  c,  A, 
f,  tt  ftill  adds  to  thefe  varieties. 

By  thefe  differences  in  pronunciation  the  fignifica- 
tion  of  tha  words  is  totally  changed  :  thus  the  word 
tchu  pronounced  by  lengthening  the  ar.d  « ith  a  clear 
tone  of  voice,  iigui  ties  mailer  or  lord:  if  it  is  pronoun- 
ced in  an  uniform  tone  by  lengthening  the  »,  it  ligni- 
(tts/rag.-  when  pronounced  lightly,  and  with  rapidity, 
it  iigiiifies  irtcfici:  ;  and  whet:  articulated  with  a  ilrong 
voice  deprcJled  towards  the  end,  it  fignifies  a  pit/ar. 

By  the  conjunction  and  modification  of  thefe  dif- 
ferent monofyllables,  aC  liinefc  can  cxpref*  every  thit:g 
he  has  occaiioti  for;  and  it  maybe  eaiily  feen  what 
variety  muft  rcfult  from  this  art  of  multiplying  words. 
The  Chinefe  language  therefore  has  words  exprefftve 
of  the  fniallcft  variation  of  circomfUncc,  and  which 
cannot  beexpreflcd  in  the  European  languages  with- 
out a  circumlocution.  Thus,  inftcad  of  the  five  words, 
calf,  bull,  ox,  heifer,  cow,  every  time  that  a  cow  has 
a  calf  flic  acquires  a  new  name  in  the  language  of 
this  empire  ;  and  ftill  another  when  Ihc  becomes  bar- 
ren. An  ox  fed  for  faciifice  has  a  particular  name, 
which  is  changed  when  he  goes  to  the  altar.  In  like 
manner,  a  whole  dictionary  might  be  compofed  of  the 
words  that  are  employed  to  exprcls  the  different  parts 
of  the  emperor's  palace,  and  thofc  that  are  in  a  manner 
cottfecrated  to  it ;  others  being  employed  when  the 
palaces  of  princes  or  mandarins  arc  fpoken  of.  Thus 
the  number  of  their  characters  are  augmented  beyond 
all  bounds,  fo  that  the  greater  part  of  their  literati 
fpend  all  their  lives  in  fUidying  them. 

In  the  Chinefe  there  are  four  different  languages. 
1.  The  Kou-tuai,  or  claUkal  language.    This  is  not 
4  S  fpokc.i 
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China,  fpoken  at  prefcm,  though  it  is  generally  believed  10 
have  been  the  language  of  the  early  ages.  It  is  fo  la- 
conic, and  the  ideas  are  fo  crowded,  that  it  is  very 
difficult  to  be  underftood  s  however,  the  literati,  who 
can  read  and  underltand  it,  are  much  delighted  with 
it.  a.  The  Outn-tchaug\s  the  language  tied  in  coin- 
volitions  where  a  noble  and  elevated  ftyle  is  requilite. 
It  is  never  fpoken,  but  certain  fentences  and  compli- 
mentary exprelfions  arc  for.ictimes  borrowed  from  it. 
It  approaches  near  to  the  laconic  brevity  and  majeffic 
foblimity  of  the  Ktu-outN,  and  is  equally  proper  for  every 
hind  or  fubjc£t,  excepting  only  the  ambiguities  of 
inccapbv lies,  and  the  formal  ragged  diction  ufed  in  treat- 
ing of  toe  abttraft  fciences. 

3.  The  Ktuen'ba  is  the  language  of  the  court,  of 
people  in  office,  and  of  the  literati.  It  admits  of  fy- 
nonyrnous  txpreflions  to  moderate  the  brevity  of  mo- 
nofy  liable*  j  of  pronouns  and  relatives;  prepoiitions, 
adverbs,  and  particles  %  to  fupply  the  want  of  cafes, 
moods,  tenfea,  andnunibcrs,  which  have  place  in  other 
languages. 

4.  .Hiang'tan  it  a  kind  of  corrupted  language,  or 
provincial  dialect,  fpoken  by  the  lower  claflcs  in  China  ; 
and  of  which  every  province,  city,  and  almoft  every 
village,  has  its  own.  Befides  the  fenfe  of  the  words, 
which  15  changed  in  a  great  variety  of  places,  they  are 
fo  altered  by  diver  fjiy  of  pronunciation  as  to  be  alinojt 
unintelligible. 

There  are  five  kinds  of  writing  mentioned  by  the 
Chiaefis  literati ;  the  moll  modem  of  which  is  a  me- 
thod of  tracing  ou:  the  characters  with  a  pencil.  This 
is  difficult,  and  requires  much  experience;  at  any  rate, 
it  disfigures  the  characters  greatly,  and  is  therefore  on- 
ly ufca  in  the  prefcriprions  of  phyiiciaus,  prefaces  to 
books,  and  inferiptions  of  fancy.  The  tracing  of 
characters  with  ucatnefs  and  accuracy,  however,  as  wc 
have  already  had  oeeaiion  co  obferve,  is  grca:ly  admi- 
red in.Chinav  They  arc  often  preferred  to  the  molt 
elegant  painting;  and  fome  will  give  a  mod  exorbitant 
price  for  a  page  of  an  old  book,  if  it  happens  to  be 
neatly,  written.  They  pay  particular  attention  to  well- 
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and  if  any  of  the  leaves  happen  to  fall  uflj  will  replace 
them  with  the  greatefl  attention.  To  apply  them  to 
any  vile  porpofe,  tread  them  under  foot,  &c.  would  be 
reckoned  an  unpardonable  violation  of  decency  and 
politenefs  ;  nay,  it  often  happens,  thai  workmen,  fuch 
as  mafons  and  joiners,  dare  not  tear  a  printed  leaf  of 
paper  fixed  to  the  Wall. 

Punctuation  was  not  formerly  ufed  in  China,  nor  arc 
points  as  yet  employed  in  works  of  an  elevated  flyle, 
or  fuch  as  are  mh>c  prefented  to  the  emperor.  Foe- 
try  is  feldom  any  object  of  attention,  though  the  taile 
for  it  feems  to  be  pre  tty  general  in  China.  Their  ver- 
ification has  its  rules,  and  is  no  left  difficult  than  that 
of  other  nations.  Only  the  moA  harmonious,  ener- 
getic, and  piflurcfque  words,  arc  to  be  employed,  and 
they  malt  always  be  ufed  in  the  fame  fenfe  in  which 
they  were  nfed  by  the  ancients.  Each  verfc  can  eon- 
tain  only  2  certain  number  of  words  ;  all  of  which  ir.ofl. 
be  ranged  according  to  the  mles  of  quantity,  and  ter- 
minate in  rhyme.  The  number  of-vctftsin  aftrophc 
is  not  determined  ;  but  they  muff  be  uniform,  and 
prefent  the  fame  diflribution  of  rhymes.-  The  fnall  - 
number  ot  poetical  cxpreffions  contained  in  the  Chi-. 
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ncfe  language  has  rendered  it  ncccfiary  to  extend  the  po- 
eticalliccnce  to  a  great  length  in  this  refpect .  The  Chi- 
ncfe  poets  arc  allowed  to  employ  a  blank  vcrfcin  every 
four.  Thcyarcacqnaiutcdwithmoft  ktudsof  poetry  in 
ufc  among  us.  They  have  itanzas,  odes,  elegies,  idylls, 
eclogues,  epigrams,  fatircs,  and  even  bouu  t  imet.  The 
common  people  bate  alfo  ballads  and  fongs  peculiar  to 
thcmfelvcs.  Some  of,  the  moll  dillinguilhed  of  the 
literati  have  even  thought  it  of  importance  enough  to 
torn  the  mod  celebrate  d  maxims  of  morality,  with  the 
rules  of  civility,  into  verfe.  Their  poetry  is  feldom 
difgraced  by  any  kind  of  obfceniry  ;  and  indeed  any 
fuch  thing  would  be  feverely  punilhcd  by  government. 
ThaticYcrc  attention  with  which  every  thing  tending 
to  corrupt  the  morals  is  watched  in  China,  prohibits 
not  only  poems  of  this  kind,  botlilccwife  romances  of 
all  forts.  1  he  police,  however,  permits  fuch  novels 
as  have  an  ufeful  tendency,  and  in  which  nothing  is 
introduced  prejudicial  co  found  morality.  Every  au- 
t. :vr  ■,.',  ,[<-■,  .i[V-.',[i;i  (  j.t.nuiirji:  :  /p-iv'i.rj'  v, 
death,  as  well  as  all  thoic  who  have  had  any  hand  in 
the  printing  or  diflribution  of  his  works. 

The  art  of  making  paper  and  printing  have  been  eh.wle 
long  known  among  the  Chinefe.  That  kind  of  paper  p^pcr. 
now  in  ufc  was  firft  manufactured  about  ioj  years  be- 
fore the  ChriAiau  sera.  Before  that  period  they  ufed 
cloth,  and  various  kinds  of  fdk  {toff,  inftead  of  paper; 
and  to  this  day  they  ftili  prefcrve  a  cuftom  of  writing 
the  praifes  of  the  dead  upon  large  pieces  of  filk,  which 
arc  lufpended  on  one  fide  of  the  coffin,  and  carried  in 
funeral  proeetfionaj  and  of  ornamenting  their  apart- 
ments with  maxims  and  moral  fentences  written  in  the 
fame  manner.  In  ages  ftill  more  early,  they  wrote 
with  a  kind  of  ftyle  upon  pieces  of  bamboo,  or  even 
upon  plates  of  metal.  The  firft  p.iper  wasinvented  by 
a  mandarin.  He  took  the  bark  or  trees,  hemp,  and 
old  pieces  of  filk-iluff,  boiling  them  together  until  they 
were  reduced  to  a  kind  of  parte,  of  which  he  formed  his 
paper?  which  by  degrees  was  broug.'u  to  perfection, 
and  the  art  of  whitening  and  giving  it  a  luflre  found 
out.  A  great  number  of  different  Jubilances  are  now 
ulcd  in  this  empire  for  making  paper ;  fuch  as  the 
bamboo,  reed,  the  cotton  (hrub,  the  bark  of  the  plant 
called  keu-tiu,  and  of  the  mulberry  tree  ;  hemp,  the 
ft  raw  of  wheat  and  rice,  parchment,  the  cods  of  the 
lilk  worm,  and  fevcral  other  fuhffancea  unknown  in 
Europe.  In  this  manufacture  the  bark  of  trees  and 
Jhrubs  is  ufed,  and  the  woody  fubftance  of  the  bamboo 
and  cotton  tree,  after  it  has  been  macerated  and  dedu- 
ced to  a  thin  pafte.  Molt  of  the  Chinefe  paper,  how- 
ever, is  attended  with  the  difed  vantage  of  being  very, 
fufceptible  of  moilturc,  readily  attracts  the  dull,  and 
wormsir.fenfiblygctintoit:  to  prevent  which  inconve- 
niences, itisnecelTarytobeatthe  books  often,  and  ex- 
po ft  them  to  the  fun.  That  made  of  cotton  is  the 
prettied,  and  mou  ufed  of  any.  All  of  ihem,  however, 
aremuch  fofrer  and  fmoothcr  than  oars ;  which  is  abfo- 
lutely  neceuary  for  their  method  of  writing  with  a  pen- 
cil, in  order  that  k  may  run  with  freedom,  which  it 
could  not  do  upon  ours.  'It  is  formed  into  flieetsof  an 
enormous  iize  ;  fo  that  it  would  be  no  difficult  matter 
to  procure  from  the  manufactories  of  this  empire  llietts 
of- paper  so  or  40  feet  long. 

T.-if  Chir-rff  i.  L  r:r::.r  ..rj^iudlv  fcnC^r:,  mi,1  ; -  [..k. 
wai  not  until  the  year  qqo,  thanhey  hit  upon  thAjne- 
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China,  thod  of  making  it  to  perfection.  The  heft  is  made 
~  in  Hoci-tcitou  in  the  province  of*  Kmug.sm }  but  its 

composition  is  a.  fcerct,  which  the  workmen  con- 
ceal not  only  from  ftrangcrs,  but  from  their  fellow* 
citizens.  When  a  Chinefe  has  occasion  to  write, 
he  places  upon  his  tabic  a  piece  of  polifncd  marble, 
having  a  cavity  at  one  of  its  extremities  to  con- 
tain a  little  water.  la  this  he  dipt  the  end  of  his 
cake  of  ink,  and  nibs  it  upon  the  fmootb.  pan  of  the 
marble ;  and  as  he  preflet  more  or  lefsftrongly,  the  li- 
quor acquires  a  deeper  or  lighter  tinge  of  black. 
When  he  has  clone  writing,  the  flonc  is  carefully  wafh- 
ed  j  for  it  would  be  diiluuKnired  by  allowing  the  leaft 
fpoi  to  remain.  The  pencils  ufed  in  writing  arc  com- 
monly made  of  the  fur  of  a  rabbit,  and  corcfeq  gently 
j  j-  very  foft. 
Tfcelr  me-  The  Chinefe  method  of  printing  is  exceedingly  dif- 
thod  of  fercnt  from  ours  j  and  indeed  it  would  be  in  a  manner 
printing.  impoGible  to  have  moveable  types  for  fuch  a  num- 
ber of  characters  as  their  language  requires.  The 
whole  work  which  they  intend  to  print  is  therefore  en- 
graved upon  blocks  of  wood  ;  and  their  method  of  pro- 
ceeding is  as  follows.  They  firft  employ  an  excellent 
writer,  who  transcribes  the  whole  upon  very  thin  paper. 
The  engraverglues  each  of  the  leaves  of  the  nianufcript 
upon  a  piece  of  plank  made  of  any  hard  wood ;  he 
then  traces  over  with  a  graver  the  ftrokes  of  the  wri- 
ting, carves  oat  the  characters  in  relief,  and  cuts  down 
the  intermediate  part  of  the  wood,  Thos  each  page 
of  a  book  requires  a  Separate  plank  ;  and  the  exceffive 
multiplication  of  tbefe  is  no  doubt  a  very  great  incon- 
venience, one  chamber  being  fcarcc  fufRcieut  to  prc- 
fervethofe  employed  for  a  fitiglc  book.  The  advan- 
tages are,  that  the  work  is  thus  free  from  typographi- 
cal errors,  and  the  author  has  no  occalion  to  correct 
the  proofs.  TUns  alfo  the  hookfcllcrs  in  China  havea 
decided  advantage  over  thofe  of  Europe,  as  they  are 
able  by  this  method  of  printing  to  throw  off  copies  ac- 
cording to  their  fale,  without  running  the  rift  of  being 
ruinedl>y  too  large  an  addition.   In  this  method  the 
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the  writer  previottfly employed.  The  engravers  are 
exceedingly  dexterous,  and  imitate  every  ftmkefo  ex- 
adly,  that  it  is  fometimes  difficult  to  diftir.gmfli  a 
printed  work  from  one  that  is  only  written. 

The  method  of  printing  in  China  is  not  by  a  prefs 
as  in  Europe,  as  neither  their  wooden  planks  nor  their 
loft  paper  could  fuftain  fa  much  prefliire.  They  ilrlt 
place  the  plank  level,  and  then  fix  it  in  that  poiitiort. 
The  primer  is  provided  with  two  brufties.and,  with  the 
bardeft,  daubs  the  phttk  with  ink;  and  one  daubing 
is  fumeienc  for  four  or  five  leaves.  After  a  leaf  has  been 
adjufted  upon  the  plank,  the  workman  takes  the  fecond 
braih,  which  is  fofterthan  the  former,  and  of  an  ob- 
long figure,  and  draws  it  gently  over  the  paper,  prclnng 
it  downa  little,  that  it  may  receive  theink.  The  degree 
of  preflure  is  to  be  regulated  by  the  quantity  of  ink  upon 
the  plank  s  and  in  this  manner  one  man  is  able  to  throw 
■~>tf  almofl  to. 000  copies  a-day.  The  ink  ufed  for 
printing  is  different  from  that  formerly  dekribed.  -md 
which  is  ufed  in  writing.  The  leaves,  on  account  of 
ihc  thitiiiefs  of  the  paper,  are  printed  only  upon  one 
fide  1  on  which  account  each  leaf  of  a  hook  is  double, 
fo  that  the  fold  Hands  uppermost,  and  the  opening  is 
towards  the  back,  where  it  is  Hitched.  Hence  the  Chi- 
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nefe  books  are  not  Cttt  on  the  edges,  but  0:1  the  back.  Cfci 
They  are  generally  bound  in  grey  pafUboard,  which  is  % — * 
very  neat  j  andthofc  who  with  to  have  thetn  more  ele- 
gantly done,  get  the  pafieboard  covered  with  fatin, 
flowered  taffity,  and  fometimes  with  gold  and  filvcr 
brocade.  The:.-  books  arc  neither  gilt  nor  coloured  on 
the  edges  like  ours. 

Tlve  an  of  manufacturing  filk,  according  to  the  heft  Yaft  qu*n- 
authorkics,  .was  communicated  by  ihe  Chinefe  to  the  t>tf  *f  fill; 
Per  Cans,  and  from  than  to  the  Greeks.   The  art  ha:>  produced, 
been  known  in  this  empire  from  the  remotcil  antiqui- 
ty ;  a;;d  the  breeding  of  filk- worms  and  nijking  of  l;ik 
was  one  of  the  employments  even  of  the  cniprellesin 
very  early  ages. 

The  moft  beautifal  filk  in  the  whole  empire  is  that 
of  Tthc-iiazg,  which  is  wrought  by  the  manufactories 
of  Nankin.  From  ihcfe  ere  brought  all  the  fluffs 
ufed  by  the  emperor,  and  fuch  as  he  difiributes  in  pre- 
fents  to  his  nobility.  A  great  number  of  excellent 
workmen  are  alfo  drawn  to  the  manufactories  oj  Can- 
ton by  the  commerce  with  Europe  and  other  pans  of 
Alia.  Here  are  manufactured  ribbons  blockings,  and 
buttons.  A  pair  of  filk  ftockings  here  coft  little  more 
than  6s.  flcrling. 

The  quantity  of  filk  produced  in  China feems  robe 
almoft  inexhauftible  j  the  internal  conl'nmption  alone 
being  incredibly  great,  befides  that  which  is  exported 
in  the  commerce  with  Europe  and  the  reft- of  Afia. 
In  this  empire  all  who  poilcfs  a  moderate  fortune  wear 
filk  clothes  j  none  but  the  lower  clafs  of  people  wear- 
ing cotton  ftufrs,  which  arc  commonly  dyed  blue.  The 
principal  fluffs  manufactured  by  them  are  plain  and 
dowered  gauzes,  of  which  ihey  make  fummer  dreffes, 
damafkofall  colours  ;  /tripped  and  black  fatins  ;  nap- 
ped, flowered,  ftriped,  clouded,  and  pinked  taffcties  ; 
crapes,  brocades,  plclh,  different  kinds  of  velvet,  and  a 
multitude  of  other  fluffs  unknown  in  Europe.  They 
make  particular  ufe  of  two  kinds ;  one  named  itnen- 
t/t,  a  kind  of  latin  much  ftronger,  bat,  which  his  lefs 
liutrc,  than  that  of  Europe;  the  other  a  kind  of  taffe- 
ty,  of  which  they  make  drawers  and  linings.  It  is 
woven  exceedingly  clofr,  and  is  yet  fo  pliable  that  it 
ir.ay  be  rumpled  and  rubbed  between  the  hands  with- 
out any  ereafe ;  and  even  when  wafhed  like  cotton- 
cloth,  it  lofes  very  little  of  its  loftre.  They  manufac- 
ture alfo  a  kind  of  gold  brocades,  but  of  focha  flight 
nature,  that  they  cannot  be  worn  in  clothes :  they  are 
fabricated  by  wrapping  fine  flips  of  gilt  paper  round 
the  threads  of  filk. 

Porcelain  is  another  great  branch  of  Chinefe  manu-  iwiam- 
facture,and  employs  a  vaft  number  of  workmen  The 
fineft  is  made  in  a  village  called  Kwjtft-drixg  in  the  pro- 
vince of  Khng-p.  Mamifactorics'have  alfo  been  crec 
ted  in  the  provinces  of  Fo-kien  and  Canton,  but  their 
produce  is  not  cftecroed,  and  one  which  the  emperor 
caufed  »  he  erected  at  Peking,  in  order  to  be  under 
his  own  tufpection,  mifcarried  entirely. 

The  C  h i n e fe d i v i  J e  t lit  ir porcelain  into fc  vera! elaflis, 
accordtngto  its  different  degrcesof  fiaenefs  ami  besutv. 
The  whole  of  the  firft  is  referred  for  ihc  ufe  of  the  em- 
peror, fi>  thai  none  of  it  ever  comes  into  ihc  hands  of 
other  perfons,  unlcfs  it  happen  to  be  cracked  or  othtr- 
wife  damaged  in  fitch  a  manner  as  to  be  tinwonhyof 
being  prcfented  to  the  fovercign.  Among  that  font 
to  the  emperor,  however,  there  is  fome  porcelain  of  an 
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inferior  quality,  which  hedifpofesof  in  prefents.  There 
is  fomc  doubt,  therefore,  whether  any  of  the  finell 
Chinefe  porcelain  was  ever  feen  in  J&rope.  Some 
value,  however,  is  now  put  upon  the  European  porce- 
lain by  the  Chinefe  themfclves. 

The  ufc  of  glafs  is  very  ancient  in  China,  though 
it  docs  not  appear  chat  great  value  was  ever  put  upon 
this  kind  of  ware,  the  art  of  manufacturing  it  having 
been  frequently  loft  and  revived  again  in  this  empire. 
They  greatly  admire  the  workmanship  of  the  Euro- 
pean cry  Hal,  bat  prefer  their  own  porcelain,  which 
iUnds  hot  liquors,  and  is  much  let's  liable  to  be  broken. 
The  little  eftiwation  in  which  this  fu'jflauce  was  held, 
is  even  mentioned  by  their  own  writers  in  fpeaking  of 
the  falfc  pearls,  mirrors  and  other  toys  which  were 
made  in  former  ages.  The  remembrance  of  a  very 
large  glafs  veffel,  Rowevcr,  which  was  made  in 627,  is 
Hill  preferved;  and  of  which  it  was  laid  that  a  male 
could  as  eafily  enter  it  as  a  gnat  could  enter  a  pitcher. 
In  order  to  tranfooi?  this  monftrous  veflel  from  the 
place  where  it  was  manufactured  to  the  emperor's  pa- 
lace, it  was  neceffitry  to  inclofe  it  in  a  net,  the  four 
corners  of  which  were  fixed  to  four  carriages.  The 
fame  indifference  with  regard  to  glafs  is flill  entertain* 
ed  by  theprefent  emperors  1  howeyer,  a  glaCs-houfc  is 
efUjlilhcd  at  Peking,  where  a  number  of  vafcsattd 
other  works  are  made ;  and  (hefe  are  fo  much  the 
more  difficult  in  the  execution,  as  none*  of  them 
are  blown.  This  manufactory,  as  well  as  many  o- 
thers,  is  confidercd  only  as  an  appendage  of  the  court, 
deftined  for  the  purpofes  of  pomp  and  magnificence. 

Moft  of  the  Chinefe  medicine  is  abfolute  quackery ; 
their  ikill  in  anatomy  is  not  only  very  limited,  but 
mixed  with  fitch  a  number  of  falsehoods,  as  render  it 
in  a  manner  abfokuely  ufelcfs.  Their  materia  medka 
confifts  mofilv  of  herbs,  of  which  tea  is  one.  To  this 
they  afcribc  great  and  wonderful  virtues,  efpeciatly  if 
it  lias  been  gathered  on  any  of  the  fummits  of  a  moun- 
tain called  Mong-dtot*  The  only_  tiling  regarding 
this  fcience,  which  merits  any  attention,  is  the  method 
they  are  faid  to  pnfTefs  of  difcovering  whether  a  man 
has  hanged  or  drowned  himfelf,  or  had  that  violence 
committed  apon  him  by  others.  In  order  to  dJfcover 
this,  the  body  is  firft  taken  from  the  earth,  and  warn- 
ed in  vinegar.  After  this  a  large  fire  is  kindled  in  a 
pit  dog  on  purpofc,  fix  feet  long,  three  wide,  and  the 
fame  depth.  This  fire  is  continually  augmented, 
until  the  for  rounding  earth  becomes  as  hot  as  an 
oven;  the  remaining  fire  is  then  taken  out,  a  large 
quantity  of  wine  is  poured  into  it,  and  it  is  covered 
with  a  hurdle  made  of  ol'ter  twigs,  upon  which  the  body 
is  ftrctched  out  at  full  length,  A  cloth  is  thrown  over 
both  in  the  form  of  anarch,  in  order  that  the  ftcam 
•f  the  wine  may  aft  upon  it  in  every  direction.  At 
the  end  of  two  hours  the  cloth  is  taken  off  j  and  if  any 
blows  have  been  given,  they  then  appear  upon  the 
body  in  whatever  ftate  it  may  be.  The  Chinefe  like- 
wife  aflcrt,  ihac  if  the  blowa  givenhave  been  fo  fevere 
as  to  occafion  death,  this  trial  makes  the  marks  ap- 
pear upon  the  bones,  though  none  of  them  fliould 
be  broken  or  apparently  injured.  The  winenfedin 
theft  trials  is  only  a  kind  of  beer  made  from  rice  and 
honey. 

With  regard  *o  the  mufic  of  the  Chinefe,  we  have 
the  fame  Aories  related  as  of  the  Greeks  and  Egypc- 


tians,  viz.  that  in  former  ages  the  nuifieians  could  China, 
make  brute  animals  leap  at  the  found  of  their  initio-  »-  «  ■' 
ments.  Oar  author,  M.  Grofier,  indeed,  docs  not 
quote  any  Chinefe  author  who  afferts  that  the  ancient 
mufic  could  make  trees  dance,  or  itones  arrange  then*- 
felves  into  a  city  t  but  he  quotes  them,  aucrting,  "  that 
the  muiicians  could  call  down  fuperior  fpirits  of  e  very 
age  from  the  cthtrial  regions  •»  raife  up  the  manes  of  de- 
parted beings  j  infptre  men  with  a  love  of  virtue ;  and 
lead  them  to  the  practice  of  their  durv."  Effects 
of  this  fupcrnatural  kind  are  attributed  to  the  fit- 
cred  nnific  by  the  inlpircd  writers  ;  as  in  the  cafe  of 
Saul,  out  of  whom  an  evil  fpirit  departed  at  the  found 
or  David's  harp;  and  of  Eli(ba,  who  was  inipired  with 
thefpirit  of  prophecy  at  the  found  of  a  statical  inflru- 
ment.  It  is  probable  therefore,  that  the  relations  both 
of  the  Greeks  and  Chinefe  are  founded  upon  fafts  of 
this  kind ;  and  we  cannot  from  thence  infer,  that 
the  mufic  of  early  ages  was  at  all  fuperior  to  that 
which  followed.  According  to  thoie  who  have  em- 
ployed mnch  tune  in  thefe  refcarches,  the  ancient 
Chinefe  were  acquainted  with  the  divifion  of  the  . 
oftave  into  twelve  femitoncs ;  and  that  before  the 
time  of  Pythagoras,  or  even  Mercury  himfelf  t  that  the 
lyre  of  Pythagoras,  his  invention  of  the  diatonic  tc- 
trachords,  and  the  formation  of  his  grand  fyftem,  were 
merely  borrowed  from  the  ancient  Chinefe.  lnihort, 
it  is  maintained,  that  the  Greeks,  even  Pythagoras 
himfelf,  did  nothing  but  apply  to  firings  that  theory 
which  the  Chinefe  had  before  formed,  and  applied  to 
pipes. 

At  prefent  the  Chinefe  arc  not  acquainted  with  the 
ufc  of  our  inuiical  notes  ;  they  have  not  that  divcriity 
of  ftgns  which  diflir.guilh.  the  different  tones,  and  the 
gradual  elevation  or  "deprefuon  of  the  voice,  nor  any 
tiling  to  point  out  the  various  modifications  of  found 
to  produce  harmony.  They  have  only  a  few  charac- 
ters to  mark  the  principal  notes  ;  and  all  the  airs  they 
lcari^  are  repeated  merely  by  rote.  The  emperor 
Kang-hi  was  therefore  greatly  afloniihcd  at  the  facility 
with  which  an  European  could  catch  and  remember 
an  air  the  firft  time  he  heard  it.  In  1679  he  font  for 
Fathers  Grimaldt  and  Pcrcira,  to  play  fomc  tunes  on 
the  harpftchord,  of  which  they  had  before  made  him  a 
prefont.  He  was  greatly  entertained  with  iheir 
mufic,  but  altogether  aftonifhed  when  he  found  that 
P.  Pereira  could  take  down  a  Chinefe  air  while  the 
muiicians  were  playing  it,  and  then  repeat  the  whole 
without  omitting  a  tingle  note.  Having  made  fe- 
veral  trials  of  this  kind  in  order  tofatisfy  himfelf,  he 
bellowed  the  highell  encomiums  upon  the  European 
mulic,  and  the  means  fnrnifhed  by  i:  to  facilitate  and 
Ieflen  the  labour  of  the  memory.  *' I  muft  confefs 
(fays  he)  that  the  European  mufic  is  incomparable, 
and  that  the  like  of  this  P.  Perciri  is  not  to  be  found 
in  my  whole  kingdom."  i34 

The  Chinef*  have  always  diftinguiflied  eight  differ-  Mufccal  ir*. 
ent  founds;  and  they  believe  that  nature,, in  order  to  flrumtnu. 
produce  thefe,  formed  eight  different  kinds  of  fono- 
rous  bodies.  The  order  in  which  they  diftributc  thefe 
founds,  and  theinflruments  they  have  contrived  to  pro- 
duce them,  are,  1.  The  iound  of  fein  produced  by 
drums.  X,  That  of  Hone  produced  by  the  king,  3.  The 
found  of  metal  by  bells.  4.  That  of  baked  earth  by 
die  hattn.    c.  Of  filk  by  the  kiu  and  the*  <„  Ot 
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Of  the  bamboo  by 
.  That  of  a  gourd 


China,    wood  by  the  jwt  and  lebnu. 
'     »    •  '  the  k'juu,  and  differeat  flutes, 
by  the  ehtng. 

The  drums  were  originally  compofed  of  a  box  made 
of  baked  earth,  and  covered  at  the  extremities  with 
the  ficin  of  fomc  animal }  but  on  account  of  the  brit- 
tlcuefs  of  baked  earth,  wood  was  footi  fubftituted  in 
its  (lead.  Greater  part  of  tbefe  iuftruments  are  Qiaped 
like  oar  barrels,  but  fame  are  cyliudric. 

The  initrumems  formed  of  the  fonorous  flones  are 
called  king,  diftinguifhed  into  tft-ktng  and  pittfkiug. 
Tiicz/t- -king  coiililcsoiilyof'o^c  (tone,  and  therefore 
produces  only  one  note.  The  picn-king  coniifls  of  16 
flouts  fnfpeiided  together,  and  thus  forming  an  in- 
flrument  capable  of  producing  all  the  tones  admitted 
into  the  made  of  the  ancient  Cbinefe.  They  are  cut 
iuto  the  form  of  a  carpenter's  fquare ;  their  tone  is 
flattened  by  diminilhing  their  thickneJs,  and  is  made 
ijj  (harper  by  abridging  their  length. 
BdUotiin-  Tlie  bells  in  China  have  always  been  made  of  a 
tacak  foe.  mixture  of  tin  and  copper.  They  are  of  different 
ihapes,  and  thofeof  the  ancients  were  not  round,  but 
flatted,  and  in  the  lower  part  refembling  a  erefcent. 
An  inftrumettt,  correfponding  to  the  iiug  already 
mentioned,  is  compofed  of  16  bells  of  different  lizes. 
Some  of  their  bells  ufed  on  public  occalious  are  of 
enormous  magnitudes.  One  at  Peking  is  defcribed  as 
I3i  feet  in  dia:neter,  13;  in  height,  and  42  in  cir- 
cumference •,  the  weight  being  upwards  of  120,000 
pounds.  It  is  afed  for  announcing  the  hours  or  watches 
of  the  night ;  and  its  found,  which  is  prodigtoutly 
loud  and  flroug,  has  a  moft  awful  effect  in  the  night- 
time, by  reverberating  round  the  waits  and  the  echo 
of  the  fSmmuding  coun  try.  There  are  feveral  others 
likewifc  of  a  vail  fize  in  the  fame  city ;  one  of  which 
deferves  greatly  to  be  admired  on  account  of  the  beau- 
tiful characters  with  which  it  is  covered:  and  which 
are  as  neat  and  perfect  as  if  traced  om  by  the  hand  of 
the  fineft  writer,  or  formed  by  means  of  a  flamp 
upDti  wax.  F.  lc  Comtc  tells  us,  that  in  all  the  cities 
of  China  there  are  bells  for  marking  the  hours  and 
watches  of  the  night.  They  generally  divide  the 
night  into  five  watches,  beginning  acfeven  or  eight  in 
the  evening.  On  the  commencement  of  t  h  e  fi  rit  they 
give  one  flroke,  which  is  repeated  a  moment  after?  and 
thus  they  continue  far  two  hours  till  the  beginning 
of  the  fecond :  they  then  give  two  ftrokes,  which 
are  repeated  at  equal  intervals  till  the  beginning  of  the 
third  watch ;  and  thus  they  proceed  to  the  fourth  and 
fifth,  always  iucreaung  the  number  of  the  ftrokes. 
For  the  fame  purpofe  aflb  they  ufe  enormous  drums, 
which  they  beat  in  a  fimilar  manner.  K.  Magatllans 
mentions  one  at  Peking  upwards  of  40  feet  in  circum* 
fcrence. 

The  kifirument  called  Imim,  which  is  made  of  baked 
earth  is  highly  efteetned  by  the  Chincfe  on  account 
of  its  autinutty.  It  is  diftinguilhcd  into  wo  kinds, 
the  great  and  fmalU  the  former  being  of  the  fiie  of 
a  goofe's  egg  ;  the  latter  of  that  of  a  hen's.  It  has 
(ix  hole-;,  and  a  feventh  for  the  month. 

The  Ou  and  teh*  have  been  known  from  the  re- 
moteft  antiquity.  The  kin  has  feven  firings  made  of 
61k,  and  is  diftmguithed  into  three  k;nds,  differing 
only  In  fize.  The  body  is  formed  of  a  kind  of  wood 
varniflied  black,  and  its  whole  length  abour-  five  feel 
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five  inches.   The  the  is  about  nine  feet  in  length,  has     CI  ;ra. 
25  ftriiigSj  and  is  divided  into  if  kinds.   F.  Amiot  ^    v  »■ 
allures  us,  that  we  have  nodniirument  in  Europe  which 
deferves  to  be  preferred  to  it. 

The  inflrumcnts  which  emit  the  found  of  wood  are 
the  tchtu,  the  ju,  and  the  tciwng-tou.  The  firfl  is 
fhaped  like  a  buihel,  and  is  beat  on  the  in  fide  with  a 
hammer;  the  fecond,  which  reprefcnts  a  tyger  fquat- 
ting,  is  made  to  found  by  farapiog  its  back  gently 
with  a  rod j  the  third  is  a  collection  of  twelve  pieces 
of  boards  tied  together,  which  arc  nfed  for  beating 
time,  by  holding  tnem  in  the  right  hand,  aiid  knock- 
ing them  gently  againft  the  palin  of  the  left. 

Many  inflnnncnts  are  conftiucted  of  the  bamboo. 
Thcfc  coiififl  of  pipes  joined  together,  or  fcparate,  and 
pierced  with  more  or  fewer  holes.  The  principal  of 
all  thefc  wind  inftruments  is  the  cheng,  which  emits  the 
found  of  a  gourd.  This  is  formed  by  cutting  ott  the 
neck  of  a  gourd,  and  referring  only  the  lower  pan. 
To  1I1  is  a  cover  is  fitted,  having  as  many  holes  as  are 
eqi:at  to  the  number  of  founds  required.  In  each  of 
thclc  holes  a  pipe  made  of  bamboo  is  fixed,  and  fhorter 
or  longer  according  to  the  tone  intended.  The  mouth 
of  the  inflrument  is  formed  of  another  pipe  fhaped 
like  the  neck  of  a  goofe ;  which  is  fixed  to  the  gourd  on 
one  fide,  and  ferves  to  convey  the  air  to  all  the  pipes 
it  contains.  The  ancient  ehtug  varied  in  the  number 
of  their  pipes ,  thofe  uiedat  prcfent  have  only  ra.  136 

The  painting  of  the  Chincfe  is  undoubtedly  inferior  CAineTe 
to  that  of  the  Europeans,  though  we  are  not  by  painting, 
any  means  to  judge  of  the  abilities  *>i  the  painters  of  this 
empire  by  the  performances  which  are  brought  to  Eu- 
rope. M.Grofier remarks,  that theworksof  the  eminent 
Chincfe  painters  are  never  brought  to  Canton,  becanfe 
they  cannot  rind  purcliafers  among  the  European  mer- 
chants. The  latter  delight  only  m  obfecne  pictures, 
which  are  not  permitted  by  government,  nor  indeed 
will  any  artiftcf  character  execute  them,  though  they 
prevail  upon  fomc  of  the  inferior  daubers  to  gratify 
them  in  this  refpect.  It  fee  ma,  however,  to  be  nniver- 
fally  agreed,  that  the  Chincfe  have  no  notion  of  cor- 
rectness or  perfpectivc,  and  little  knowledge  of  the 
proportions  of  the  human  body,  though  it  cannot  be 
denied  that  they  excel  in  painting  flowers  and  animals. 
In  thefe  they  pride  tnemielves  in  a  fcrupulouOy  exact 
imitation  of  nature,  infomuch  that  it  is  no  uncommon 
thing  to  hear  a  painter  afk  his  pupil  how  many 
feales  there  are  oetween  the  head  and  tail  of  a 
cap. 

Painting  was  formerly  much  efteemed  in  China,  but 
has  now  fallen  into  diliepute  on  account  of  its  politi- 
cal inutility.  The  cabinets  and  galleries  of  the  em- 
peror, however,  ate  filled  with  European  paintings, 
and  the  celebrated  artiils  Caftiglioni  and  Attiret  were 
both  employed  ;  but  their  offer  of  erecting  a  fchool  of 
painting  was  rejected,  left  they  mould  by  thismeans re- 
vive the  tafle  for  that  art  which  it  had  been  formerly 
though  prudent  to  fupprefs. 

Paindag  in  frefco  was  known  in  China  long  before 
the  Chriftian  aerai  and,  like  the  Grecians,  the  Chincfe 
boa  it  much  of  their  celebrated  painters  of  antiquity. 
Thus  we  are  told  of  a  door  painted  by  Fan-hicn,  which 
was  fo  perfect  an  imitation,  that  the  people  who  entered; 
the  temple  where  it  was  attempted  to  go  out  by  it, 
unlefs  prevented  by  thofe  who  had  fees,  it  before.. 


C  H  I 


China. 


IJ7 
Engraving 

Sculptors. 


139 
Architcc 

ti:;.-. 


The  prefent  emperor  has  in  his  park  an  European  vil- 
lage painted  in  rrefco,  winch  produces  the  moll  agree- 
able deception.  The  remaining  part  of  the  wall  rc- 
prefents  alandftapc  and  little  hills,  which  are  fo  hap- 
pily blended  with  the  diftant  mountains,  that  nothing 
can  be  conceived  more  agreeable.  This  was  the  pro- 
duction of  CliUicfc  painters,  and  executed  from  c!c/igns 
IkctchcJ  out  for  them* 

Engraving  in  three,  four,  or  five  colours,  is  very 
ancient  among  the  Chinefe,  and  was  known  in  this  em- 
pire long  before  its  difcovery  in  Europe 

Sculpture  is  very  little  known  in  this  empire ;  nor  is 
there  a  Angle  flatue  in  any  of  the  fqnares  or  public 
edifices  of  Peking,  not  even  in  the  emperor's  palace. 
The  only  real  ilatues  10  be  met  with  in  the  empire  arc 
thofe  which,  for  the  .fake  of  ceremonious  diltinclion, 
are  ufed  to  ornament  the  avenues  leading  to  the  tombs 
of  princes  and  men  of  great  rank  1  or  thole  that 

;.:>  l.ij.U'  e:ii;>e.N::  '      cji'ri:;,    ;-.iu;.    ih^l  ut" 

his  fons  and  daughters  in  the  interior  part  of  the  vault, 
where  their  remains  arc  deputed. 

The  Chinefe  architecture  is  entirely  different  from 
that  of  the  Greeks  or  Romans:  but  ncverthelefs  has 
certain  proportions  of  its  own,  and  a  beauty  peculiar 
to  Well.  The  habitations  of  the  emperor  are  real  pa- 
laces, a:id  announce  in  a  ilrikirg  manner  the  tnajeliy 
z.nd  grandeur  of  the  mafter  who  inhabits  them.  All 
the  niifiionaries  who  had  acceljj  to  the  infide  of  the 
emperor's  palace  at  Peking,  agreed,  that  if  each  of  Its 
parts,  taken  feparatcly,  does  no;  afford  fo  much  delight 
to  the  eye  as  fame  pieces  of  the  grand  architecture  of 
Europe,  the  whole  prefents  a  light  fuperior  to  any 
thing  they  had  ever  feci  before.  In  the  Chinefe  ar- 
clmc&ure,  when  a  pillar  is  two  feet  diameter  at  the 
bale,  its  height  mail  be  14  feet:  and  by  meafurcs 
of  this  kind  the  height  of  every  building  is  deter- 
mined. 

Aluioft  all  the  houfes  and  buildings  in  China  arc 
conftrucled  of  wood.  One  reafon  of  this  may  be  the 
dread  of  earthquakes  1  but,  befides.  this,  fuch  buildings 
arc  rendered  eligible  by.  the  heat  and  dampnefs  of  the 
fouthern  provinces,  and  the  exceflive  cold  in  the  nor- 
thern, which  would  render  ftone  houfes  almcft  unin- 
habitable. Even  at  Peking,  where  the  rains  are  bat 
of  mart  duration,  it  is  found  neceflary  to  cover  the 
fmail  marble  flair-cafes  belonging  to  the  imperial  pa- 
lace with  pieces  of  felt:  the  humidity  of  the  air 
raoiftens  and  foaks  iiito  every  thing.  During  winter 
the  cold  is  fo  exceedingly  feverc,  that  no  window  can 
be  opened  to  the  north  ,  and  water  continues  conflamly 
frozen  to  the  depth  of  a  foot  arid  a  half  for  more  than 
three  months.  For  the  (ante  reafons  a  variety  of 
itories  are  not  nfed  in  the  Chinefe  buildings ;  as  nei- 
ther a  fecond  nor  third  Aory  would  be  hahitable  du- 
ring the  great  beats  of  fumtner  or  the  rigorous  cold  of 
winter.  Though  Peking  is  lituared  in  the  northern 
part  of  the  empire,  the  heat  there,  durin*  the  dog- 
days,  is  fo  iiuolerablyfcorcbing,  that  the  police  obliges 
tndefmenand  (hopkec pcrs  to  deep  in  the  open  air  in 
the  piazzas  of  their  honfes,  left  they  mould  be  (lined 
by  retiring'isto  their  inner  apartments.  The  habita- 
tions of  people  of*  rank,  or  of  thofe  of  eafy  circum- 
ftances.  tcnmlly  coufift  of  five  large  courts,  inclofed 
with  VitHinsjs  on  every  fide.  Thc.meihod  of  building 
withfeveral  ftoricswai,  however,  followed  for  icvcral 
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centuries,  when  the  court  refuted  in  the  fouthern  pro- 
vinces;  and  the  taftc  for  this  kind  of  building  was  car-  ' 
ricd  to  fuch  an  height,  that  immenfe  edifices  were 
erected  from  1  50  to  aco  feet  in  height,  and  the  pa- 
vilions or  towers  at  the  extremities  rofc  upwards  of 
300  feet.  This  kind  of  built'iug,  however,  at 
length  became  difgnlling ;  though,  either  to  pre- 
ferve  the  remembrance  .01  -it,  or  lor  the  take  of  va- 
riety, there  are  ltill  fome  buildings  to  be  fecn  feve- 
ral  ffories  high  in  the  palaces  belonging  to  the  em- 
peror. 

A  multiplicity  of  bridges  are  rendered  neceflary  in  r.tidga. 
China  by  the  vaft  number  of  canals  and  rivers  which 
interfeet  the  empire.  Anciently,  however,  the  Chinefe 
bridges  were  much  more  ingenious  as  well  as  magnifi- 
cent than  they  arc  at  prefent.  Some  of  them  were  Jo 
contrived  that  they  could  be  creeled  in  one  day  to 
fupply  the  place  of  others -which  might  happen  to  be 
broken  down,  or  for  other  purpofes.  At  that  time 
they  had  bridges  which  derived  their  name  from  their 
figure  ;  artftmbiivg  tht  -uhibvw ;  d>av>-brittgttt  bridges 
to  vnvt  with  puttiel,  coMpaft-bii'lgi,  &c.  with  many 
others  entirely  unknown  at  prefent.  The  building  of 
bridges  indeed  was  once  a  luxurious  folly  of  the  em- 
perors ;  fo  that  they  were  multiplied  from  whim  or  ca- 
price, without  any  r.eccmiy,  and  without  ufe.  Still, 
now  ever,  many  of  them  are  extremely  beauiiful  and 
magnificent.  The  arches  of  fome  are  very  lofty  and 
acute,  with  eafy  flairs  on  each  fide,  the  flcpsof  which 
arc  not  quite  three  inches  in  thicknefs,  for  the  greater 
facility  of  afcending  and  defcending:  others  have  no 
arches,  but  arc  compofed  of  large  ftoncs,  fornetimes 
18  feet  in  length,  placed  tratdVcrfely  upon  piles  like 
planks.  Some  of  thefc  bridges  arc  conAruelcd  of 
hose,  marble,  or  brick  j  others  of  wood  ;  and  fome 
are  formed  of  a  certain  number  of  barks  joined  toge- 
ther by  very  ftrong  iron  chains.  Thefe  are  known 
by  the  name  of  floating  bridges,  and  fevcral  of 
them  are  to  be  fecn  on  the  large  rivers  Kiang  and 
Hoang-ho. 

For  feversl  centuries  the  Chinefe  have  made  no  pro-  ship-build- 
grefs  in  fhip-building.  Their  veffels  have  neither  mi  •  ing. 
zen,  bowfprit,nor  top  malt.  They  have  only  a  main  and 
fore-maft,  to  which  is  fomeiimts  added  a  fniall  top  gal- 
lant-maft.  The  main-mail  is  placed  almofl  in  the  fame 
part  of  the  deck  as  ours  ;  but  the  foic-maft  ftands 
much  farther  forward.  The  laiter  is  to  the  former  in 
the  proportion  of  two  to  three  ;  and  ihe  main-mall  is 
generally  two-thirds  of  the  length  of  thcvcffel.  They 
nfe  mats  for  fails,  strengthening  them  with  whole 
bamboos  equal  in  length  10  the  breadth  of  the  fail,  and 
extended  acrofs  it  at  the  dillance  of  a  foot  from  one 
another.  Two  pieces  of  wood  are  fixed  to  the  lop  and 
bottom  of  the  fail  t  the  upper  ferves  as  a  fail-yard  s  and 
the  lower,  which  is  about  five  or  fix  inches  in  thick- 
nefs, keeps  the  fail  ftretched  when  it  is  neceflary  to 
lioift  or  lower  it-  This  kind  of  fail  may  be  folded  or 
unfolded  like  afcrecn.  For  caulking  their  vcflcls  they 
do  not  nfe  pitch,  but  a  particular  kind  of  gum  mixed 
with  lime,  which  forms  a  compofoion  of  foch  excel- 
lent quality,  that  one  or  two  wells  in  the  hold  are  fuf- 
ficient  to  Jteep  the  vcITtl  dry.  They  hsve  not  yet 
adopted  the  ufe  of  pumps,  and  therefore  draw  op  the 
water  with  buckets.  Their  anchors  arc  made  of  the 
hard  wood  called  irm-WMdj  which  they  fay  is  much 
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fgperior  to  the  metal,  becaufe  the  latter  foinetimcs 
bend,  but  the  former  never  do. 

The  Chinefc  pretend  to  have  been  the  lirft  inventors 
of  the  mariner's  compafs,  but  fcem  to  have  little  in- 
clination to  improve fuch an  important  machine:  how- 
ever, ihey  arc  well  acquainted  with  the  art  of  ma- 
noeuvring a  vcflel,  and  mike  excellent  coalling  pilots, 
though  they  arc  bad  failors  in  an  open  fca. 

Cms  A- Root,  in  the  materia  medics,  the  root  of  a 
fpecies  of  Smilax,  brought  both  from  the  EaJl  and 
Weft  ladies;  and  thence  diftinguilhcd  into  oriental 
and  occidental.  Both  Jons  .are  longilh,  fall  of  joints, 
of  a  pale-reddith  colour,  with  no  fmcll,  and  very  little 
tatte.  The  oriental,  which  is  the  moft  eftecmed,  is 
confidcrably  harder  and  paler-coloured  than  the  other. 
Such  (hould  be  chofen  as  is  frelh,  clofe,  heavy,  and 
upon  being  chewed  appears  full  of  a  fat  unctuous 
juice.  It  is  generally  fuppofed  to  promote  infcnf:ble 
pcrfpiratio;i  and  the  urinary  difcharge,  and  by  ics 
uncluous  quality  to  obtund  acrinioniousjuices.  China- 
root  was  nrft  brought  into  Europe  in  the  year  1535, 
and  ufed  as  a  fpecilic  againil  venereal  and  cutaneous 
diforders.  With  this  view  it  was  made  ufc  of  for 
fome  timet  hot  has  long  lince  given  place  10  more 
jju.vfrKn  iiKLiklnri. 

CntNA-W*ri,    See  Porcelain. 

CHINCA,  a  lea-port  town  of  Peru  in  South  Ame- 
rica, lituatcd  in  an  extenfive  valley  of  the  fame  name, 
in  W.  Lou.  76.  o.  S.  Lar.  i|.  o. 

CHINCOUGH,  aconvnifive  kindof  cough  to  which 
children  are  generally  fubjedl.  Sec  Medicine-W«. 

CHINESE,  in  general  denotes  any  thing  belonging 
to  China,  or  its  inhabitants. 

Chinese  Swa/ipa/i.  SccSwanp/n- 

CHINKAPIN.  SeeFAGtrs. 

CHINNOR,  a  rnufkal  inftrnmcnt  among  the  He- 
brews, confuting  of  32  chords.  Kircher  has  given  a 
figure  of  it,  which  is  copied  on  Plate  CX  X  XV. 

CHINON,  an  ancient  town  of  Toarain  in  France, 
remarkable  for  the  death  of  Henry  II.  king,  of  Eng- 
land, and  for  the  birth  of  the  famous  Kabelais.  It  is 
feated  on  the  river  Vienne,  in  a  fertile  and  pleafant 
country,  in  E.  Long.  o.  18.  N.  Lat.  47.  2. 

CHIO,  or  Chios,  an  Aliatic  illand  lying  near  the 
coall  of  Natolia,  oppolitc  to  the  peninfula  of  Ionia. 
It  was  known  to  the  ancients  by  the  name  of  /Ethalia, 
Macris,  Pithynfa,  5tc.  as  well  as  that  of  Chios.  Ac- 
cording to  Herodotus,  the  island  of  Chios  was  peopled 
originally  from  Ionia.  It  was  at  firft  governed  by 
kings  i  but  afterwards  the  government  aunmcd  a  re- 
publican form,  which  by  the  direction  of  lfocrases 
w»s  modelled  after  that  of  Athens.  They  were, 
however,  fwn  cnllaved  by  tyrants,  and  afterwards 
conquered  by  Cyras  king  of  Perfis.  They  joi  ned  the 
other  Grecians  in  the  Ionian  revolt ;  but  were  ihame- 
fully  abandoned  by  the  Santians,  Letbians,  and  others 
•f  their  allies ;  fo  that  tbey  were  again  reduced  under 
the  yoke  of  the  Periians,  who  treated  them  with  the 
\umoft  feverity.  They  continued  fabject  to  them  till 
the  battle  of  Mycale,  when  they  were  rellored  to 
their  ancient  liberty:  this  they  enjoyed  till  the 
downfvd  of  the  Perfian  empire,  when  they  became 
fobjecc  to  the  Macedonian  princes.  In  the  time  of 
the  emperor  Vefpafiart  the  illand  was  reduced  to  the 
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form  of  alloman  province  1  but  the  inhabitants  were  Chi^scta 
allowed  to  live  according  to  their  own  Jaws  under  ihe  I 
fuperinccmUncc  of  a  praetor.   It  is  now  fnbject  to  the  Chipper.. 
Turks,  and  is  called  Sett,   See  that  article.  »J^-1— 

CHIOCOCCA,  in  botany  $  A  genosof  the  irono. 
gynia  order, belonging  to  the  pemamiria  cists  01  plants ; 
and  in  the  natural  method  ranking  under  the  4?th 
order,  j4ggr:gattte<  The  corolla  is  funnel-fhaped  and 
erjua) ;  the  berry  unilocular,  dilpermous,  inferior, 

CHIONANTHUS,  the  Snow-trot  or  Fringe 
tree  :  A  genus  of  the  monogynu  order,  belonging 
to  the  diandria  clafs  of  plants  $  and  in  the  natural 
method  ranking  under  the  44th  order,  Sepiarim.  The 
corolla  is  quadrifid,  with  the  fegments  very  long ; 
the  fruit  is  a  plum.  There  is  but  one  fpecies  parti- 
cularly defcribed  by  botanifb,  viz.  the  Virgmit«.  It  is 
common  in  Virginia  and  South  Carolina,  where  it 
grows  by  the  fidrs  of  rivulets.  It  rifes  to  the  height 
of  ten  feet  ;  the  leaves  ate  as  large  as  thofe  of  the- 
laurel,  bat  much  thinner.  The  flowers  come  out  in 
May,  and  are  of  a  pure  white ;  from  whence  it  has 
the  name  of  the  fnvm-drop  tree.  They  bang  down  in 
large  branches,  and  are  cut  into  narrow  fegments » 
from  which  it  has  got  its  other  name  of  \hcfringc-tr*?. 
After  the  flowers  arc  fallen  oft',  the  fruit  appears,  which 
grows  to  the  fize  of  a  floe,  having  a  flone  in  the  mid- 
dle. The  plants  arc  propagated,  in  Britain,  from  feeds 
fown  on  a  hot-bed,  and  kept  in  a  Aove.  Some  have 
been  raifed  from  layers-,  but  this  method  is  very  pre- 
carious, and  therefore! lie  other  is  to  be  preferred.  The 
feeds  are  procured  from  America,  for  they  never  come 
to  perfection  in  Britain. 

CHIONE,  in  fabulous  hiftory,  was  daughter  of 
Daedalion,  of  whom  Apollo  and  Mercury  became 
enamoured.  To  enjoy  her  company,  Mercury  lulled 
her  to  deep  with  his  caduseus;  and  Apollo,  hi  the 
night,  under  the  form  of  an  old  woman,  obtained  the 
fame  favours  as  Mercury.  From  this  embrace  Claoiic 
became  mother  of  Philammor. and  Autolycus ;  the  for- 
mer of  whom,  as  being  fon  of  Apollo,  became  an  ex- 
cellent mulician  ;  and  the  latter  was  equally  notorious 
for  his  robberies,  of  which  his  father  Mercury  vt  as  the 
patron.  Chione  grew  fo  proud  of  her  commerce  with 
the  gads,  that  Jhe  even  preferred  her  beauty  to  that 
of  Juno  ;  for  which  iirpiety  {he  was  killed  by  the. 
goddeJs  and  changed  into  a  hawk— —Another  of 
the  fame  name  was  daughter  of  Boreas  and  Oti- 
thyia,  who  had  Eumolphus  by  Neptune.  She  thrcw- 
her  fon  into  the  fca;  but  he  was  preferred  by  his  fa- 
ther. 

CHIOS.   SccCmo  andScio. 

CtilOURLIC,  an  ancient  town  of  Turkey  in  Eu- 
rope, and  in  Romania,  with  a  fee  of  a  Greek  bifhop. 
It  is  feated  on  a  river  of  the  fame  name,  in  E.  Long. 
7.  47.  N.  Lat.  41.  t8. 

CHIOZZO,  an  ancient  and  handfome  town  of  Italy, 
in  the  territory  of  Venice,  and  in  a  fmall  lflamt,  near 
the  Lagunes,  with  a  podefta,  a  bifliop's  fee,  and  a 
harbour  defended  by  a  fort.  E.  Long.  13.  33.  N. 
Lat.  45.  17. 

CHIPPENHAM,  a  town  of  Wildhirc,  feated  on  the 
river  Avon.  It  is  a  good  thoroughfare  town »  has  a 
handfome  ilonc-bridge  over  the  river,  confiding  of- 
16  arches;  and  fends  two  members  to  parliament. 

There 
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There  is  here  a  manufacture  of  ihc  bcrt  fupcrfine.  Wool- 
'len  cloth  in  England.  W.  Long,  a.  is,  N.  Lat.  51. 
a* 

CHIPPING,  a  phrafc  ufed  by  ihc  potters  and 
china-men  10  exprels  that  common  accident  both  of 
our  own  ftoue  and  earthen  ware,  and  ihe  porcelain  of 
China,  the  flying  off  of  fmall  pieces,  or  breaking  at 
the  edges.  Our  earthen  wares  are  partial) arly  fa  hj  eel: 
to  tltis,  and  are  always  fpoilcd  by  it  before  any  other 
flaw  appears  in  them.  Our  ftone-wares  efcape  it  bet- 
ter than  thefe;  but  not  fo  well  as  the  porcelain  of  Chi- 
na, which  is  lefs  fubjeet  to  it  than  any  other  manu- 
facture in  the  world.  The  method  by  which  the 
Cbinefe  defend  their  ware  from  this  accident,  is  this: 
They  carefully  burn  fome  fmall  bamboo  canes  to  a  fort 
of  charcoal,  which  is  very  light,  and  very  black  c  this 
they  reduce  to  a  fine  powder,  and  then  mix  it  into  a 
thin  parte,  with  fomc  of  the  varuiJh  which  they  ofe 
for  their  ware  :  they  next  take  thevefTels  when  dried, 
and  not  yet  baked,  to  the  wheel  j  and  turning  them 
foftly  round,  they,  with  a  pencil  dipt  in  this  parte, 
cover  the  whole  circumference  with  a  thin  coat  of  it ; 
after  this,  the  veftcl  is  again  dried »  and  the  border 
made  with  this  parte  appears  of  a  pale  greyifh  colour 
when  it  is  thoroughly  dry.  They  work  on  it  after- 
wards in  the  common  way,  covering  both  this  edge 
and  the  reft  of  the  veffel  with  the  common  varniin. 
When  the  whole  is  baked  on,  the  colour  given  by  the 
alhes  dilappcars,  and  the  edges  arc  as  white  as  any 
other  part;  only  when  the  baking  has  not  been  fuffi- 
cient,  or  the  edges  have  not  been  covered  with  the  fe- 
cond  varnifhing,  we  fomctimcs  find  a  dttlky  edge,  as 
in  fome  of  the  ordinary  thick  tea-cups.  It  may  be 
a  great  advantage  to  the  Englilh  manufactures  to  at- 
tempt fomething  of  this  kind.  The  willow  is  known 
to  make  a  very  light  and  black  charcoal  ;  but  the  el- 
der, though  a  thing  fcldom  ufed,  greatly  exceeds  it. 
The  young  green  (hoots  of  this  flirub,  which  are  al- 
mort  all  pith,  make  the  lighteft  and  the  blackeft  of  all 
charcoal ;  this  readily  mixes  with  any  liquid,  and  might 
be  eafily  ufed  in  the  fame  way  that  the  Chincfc  ufe 
the  charcoal  of  the  bamboo  cane,  which  is  a  light 
holiow  vegetable,  more  refembling  the  elder  moots 
than  any  other  Englilh  plant.  It  is  no  wonder  that 
the  fixed  fait  and  oil  contained  in  this  charcoal  mould 
be  able  to  penetrate  the  yet  raw  edges  of  the  ware, 
and  to  give  them  in  the  fnbfeqnent  baking  a  fomewhat 
different  degree  of  vitrification  from  the  other  parts 
of  the  veflelj  which,  (hough,  if  given  to  the  whole, 
it  might  take  off  from  the  true  femivitrified  (late  of 
that  ware,  yet  at  the  edges  is  not  to  be  regarded,  and 
only  ferves  to  defend  them  from  common  accidents, 
ana  keep  them  entire.  The  Chinefe  ufetwo  cautions 
in  this  application  :  the  firrt  in  the  preparation  ;  the 
fecond  in  the  laying  it  on.  They  prepare  the  bam- 
boo canes  for  burning  into  charcoal,  by  peeling  off  the 
rind.  This  might  eafily  be  done  with  the  elder  (hoots, 
which  arc  fofurculeut,  that  the  bark  rtrips  off  with  a 
co.ich.  The  Chinefe  fay,  that  if  this  is  not  done  with 
their  bamboo,  the  edges  touched  with  ihc  parte  will 
burrt  in  the  baking  :  this  does  not  fecm  indeed  very 
probable  ;  but  the  charcoal  will  certainly  be  lighter 
made  from  the  peeled  flicks,  and  this  is  a  known  ad- 
vantage. The  other  caution  is,  never  to  touch  the 
vtflcl  with  hands  that  have  any  grcafy  or  fatty  fub- 
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fiance  about  them;  for  if  this  is  done,  they  always 
find  the  veflcl  crack  in  thar  place. 

CHIROGRAPH,  was  anciently  a  deed  which,  re- 
quiring a  counterpart,  was  cngroded  twice  on  the 
lame  piece  of  parchment,  counterwife  j  leaving  a  fpace 
be  t  ween,  w  herein  was  written  Ch  iroc  a  ap  a  t  through 
the  middle  whereof  the  parchment  was- cut,  fomc- 
timcs It  might,  fomctimcs  indentedly  5  and  a  moiety 
given  to  each  of  the  parties.  This  was  afterwards 
called  4tvi4eud*t  and  chart*  d'tvif*  {  and  was  the  lame 
with  what  we  now  call  charter -partj.  Sec  Chirj  er- 
Forty.  The  firft  nfe  of  thefe  chirographs,  in  Britain, 
was  id  the  time  of  Henry  III. 

Chirograph  was  alfo  anciently  ufed  for  a  fine  j 
and  the  manner  of  cngrofling  the  fines,  and  cutting 
the  parchment  in  two  pieces,  is  iUU  retained  in  Eng- 
land, in  the  office  called  the  chircgraphtr't  offict. 

CH1ROGRAPHER  a/'KtNEs,an  officer  in  the  com- 
mon  pleas,  in  England,  who  engroflcs  Fines  acknow- 
ledged in  that  court  into  a  perpetual  record  (after  they 
have  been  examined,  and  palled  by  other  ofheers),  and 
writes  and  delivers  the  indentures  thereof  to  the  par- 
ty, lie  makes  two  indentures ;  one  for  the  buyer, 
the  other  for  the  feller ;  and  a  third  indented  piece, 
containing  the  effect  of  the  fine,  and  called  tie  foot  of 
the  fint  1  and  delivers  it  to  the  cuftos  hrevirm— The 
fame  officer  alfo,  or  his  deputy,  proclaims  all  fines  in 
court  every  term,  and  Indorfes  the  proclamations  on 
the  backiide  of  the  foot  1  keeping,  withal,  the  writ  of 
covenant,  and  the  note  of  the  fine. 

CHIROMANCY,  a  fpecies  of  divination  drawn 
from  the  lines  and  lineaments  of  a  perfon's  hand  ;  by 
which  means,  it  is  pretended,  the  dtfpoiit ions  may  be 
difcovcred.    See  Divination,  n°  9. 

CHIRON,  a  famo:is  perfonage  of  antiquity  ;  fly  led 
by  Plutarch,  in  his  dialogue  on  mufir,  «  The  v'rfi  Cck- 
tmr."  Sir  Ifaac  Newton  places  his  birth  in  the  firrt: 
age  after  Deucalion's  deluge,  commonly  called  the 
Golden  sfge  ;  and  adds,  thai  he  formed  the  conrtella- 
tions  for  the  nfe  of  the  Argonauts,  when  he  was  88 
years  old;  for  he  was  a  practical  aftronofr.er,  as  well 
as  his  daughter  Hippo:  he  may,  therefore,  be  faid  10 
have  floiirifhed  in  the  earlieft  ages  of  Greece,  as  he 
receded  the  conqucrt  of  the  Golden  Fleece,  and  the 
rojati  war.  He  is  generally  called  the  fon  of  Saturn 
and  Phillyra  j  and  is  faid  to  have  been  born  in  Thef- 
faly  among  the  CsitTiuas,  who  were  die  firrt  Greeks 
that  had  acquired  the  art  of  breaking  and  riding  hor- 
fes  :  whence  the  poets,  painters,  and  fculptors,  have 
reprcfented  them  as  a  compound  of  man  and  horfc ; 
and  perhaps  it  was  at  firrt  imagined  by  the  Greeks,  as 
well  as  the  Americans,  when  they  firrt  faw  cavalry, 
that  the  horfe  and  the  rider  conflicted  the  fame  ani- 
mal. 

Chiron  was  represented  by  the  ancients  as  one  of  /?«„,/, 
the  firrt  itivcmors  of  medicine,  botany,  and  ckirur-  H'<J>.  »f 
gery ;  a  word  which  fomc  etymologifts  have  derived  M"/"- 
from  his  name.    He  inhabited  a  grotto  or  cave  in  the 
foot  of  Mount  Pellon,  which,  from  his  wifdom  and 
great  knowledge  of  all  kinds,  became  the  mort  famous 
and  frequented  fchool  throughout  Greece.  Almoft 
all  the  heroes  of  his  time  were  fond  of  receiving  his 
inftructions;  and  Xenophon,  who  enumerates  them, 
names  the  following  illuftrious  perfonages  among  his 
dtfciplcs :  Ccphahis,  /£fculapius,Mtlanion,Ncflor,Am- 

phiarans, 
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Chiron,  p'tiaraus,  Pelens,  Tchraon,  Meleager,  Thefeus,  Hip- 
Chirotiia.  policus,   Palamcdes,  Ulyfles,  Mnefthcus,  Diomcdes, 

'  *  '  Caftor  and  Pollux,  Machaon  and  Podalirms,  Antilo- 

chus,  JEneas,  and  Achilles.  From  this  catalogue  it 
appears,  that  Chiron  frequently  intruded  both  fathers 
and  fons  ;  and  Xenophon  has  given  a  lliort  euiogium  on 
each,  which  may  be  read  in  his  works,  and  which  re- 
dounds to  the  honour  of  the  preceptor.  The  Greek 
hiftorian,  however,  has  omitted  naming  feveral  of  his 
fcholars,  fuel)  as  Bacchus,  Phoenix,  Cocytus,  Aryftaeus, 
Jifon,  and  his  fon  Medeus,  Ajax,  and  Protefilaus. 
Of  thefe  we  fhallonly  rake  notice  of  fuch  as  intereft 
Chiron  more  particularly.  It  is  pretended  that  the 
Grecian  Bacchus  was  the  favourite  fcholar  of  the  Cen- 
taur -,  and  that  he  learned  of  this  mafter  the  revels, 
orgies,  baccbanalia,  and  other  ceremonies  of  his  wor- 
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(hip.  According  to  Plutarch,  it  was  likewifc  at  the 
fch,.«>!  uf  tlurur'i  chat  Ilcrculrs  ftiidied  mu:k,  tv.tJ.- 
ciue,  sod  jafticet  though  Diodorus  Siculus  tells  us,  that 
Linus  was  the  mufic-mafter  of  this  hero.  But  among 
all  the  heroes,  who  have  been  difciples  of  this  Ceuiaur, 
no  one  reflected  fo  mnch  honoar  upon  him  as  Achilles, 
whofe  renown  he  in  fume  meafurc  ftiared;  and  to 
whofe  education  he  in  a  particular  manner  attended, 
being  his  grandfather  by  the  mother's  fide.  Apullo- 
dorus  tells  us,  that  the  ftudy  of  mnfic  employed  a  con- 
fiderablc  part  of  the  time  which  he  bertowed  upon  his 
yeung  pupil,  as  3D  incitement  to  virtuous  actions,  and 
a  bridle  t*  the  impetuofity  of  his  temper.  One  of 
the  belt  remains  of  antique  painting  now  cxilling,  is 
a  piaure  upon  this  fubjefl,  dug  out  of  the  ruins  of 
Hcrculaneum,  in  which.  Chiron  is  teaching  the  young 
Achilles  to  play  on  the  Ijre.  The  death  of  this  phi- 
lofophic  muftcian  was  occafioned,  at  an  extreme  old 
age,  by  an  accidental  wound  in  the  knee  with  a  poi- 
loncd  arrow,  (hot  by  his  fcholar  Hercules,  at  another. 
He  was  placed  after  his  death  by  Muu;us  among  the 
conflellations,  through  refptel  for  bis  virtues,  and  in 
gratitude  for  the  great  fervices  which  he  had  render- 
ed the  people  of  Greece.  Sir  Ifsac  Newton  fays*, 
in  proof  of  the  conftellations  being  formed  by  Chiron 
ami  Mufaeus  for  the  a  fe  and  honour  of  the  Argonauts, 
that  nothing  later  than  the  expedition  was  delineated 
on  the  fphere;  according  to  the  fame  author,  Chiron 
lived  till  after  the  Argonantic  expedition,  in  which  he 
had  two  grandfons.  The  ancients  have  not  failed  to 
attribute  to  him  feveral  writings;  among  which,  ac- 
cording to  Suidas,  are  precepts,  «r«6«*«<,  in  verfc, 
coropo  red  for  the  ufe  of  Achilles,  and  a  medicinal 
ireatife  on  the  diftaf-s  incident  to  hor/a  and  other  qua- 
drupeds, iW«<rp';t»> ;  the  lexicographer  even  pretends, 
that  it  is  from  this  work  the  Centaur  derived  his  name. 
I'abricius  gives  a  lift  of  the  works  attributed  to  Chi- 
ron, and  difcufles  the  claims  which  have  been  made 
for  others  to  the  fame  writings;  and  in  vol.xiii.  be 
gives  him  a  dittinguifhed  place  in  his  catalogue  of  an- 
cient phyfieiana. 

CHIRON1A,  in  botany:  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  pentandria  ckfsof  plants; 
and  in  the  natural  method  ranking  under  the  aoth 
order,  Rotate*,  The  corolla  is  wheel-Ihapcd  $  the 
piflil  declining  downwards ;  the  ftamiua  placed  in 
the  n'be  of  the  corolla;  the  antherae  in  their  laft 
ftage  fpiral ;  the  fced-cafe  bilocular.  There  are  eight 
Vol.  IV. 


fpecies,  of  which  the  fntttftens  is  the  moll  remarkable.  CUtomwii 
li  is  a  native  of  the  cape  of  Good  Hope.  Th»  root  I 
is  fibrous,  and  fpreads  near  tlie  furface  of  the  ground.  <-> 
The  fialks  are  round,  and  inclining  to  be  ligneous, 
but  are  of  a  very  foft  texture  t  thefe  rife  from  two  to 
three  feet  high,  fending  out  feveral  branches  which 
grow  creel,  and  are  garnilhed  with  fucculem  leaves  an 
inch  or  jnorc  in  length,  and  about  an  eighth  of  an  inch 
in  breadth.  At  the  end  of  each  fhooi  the  flowers  arc 
produced,  which  are  tnbulotis,  and  fpread  open  at  the 
topi  they  are  of  a  bright  red  colourj  and  when  there 
are  a  lar^c  number  of  flowers  open  on  the. fame  plant, 
they  make  a  fine  appearance.  The  flowers  are  pro- 
duced from  June  to  autumn;  and  the  feeds  ripen  in  Oc- 
tober. The  plants  are  propagated  by  feeds,  which  mull 
be  fown  in  pots  filled  with  light  fandy  earth,  and 
plunged  in  a  moderate  hot-bed.  In  fummcr  they  may 
he  inured  10  the  open  air  j  but  muft  always  be  lhcliercd 
in  winter. 

CH1RONOMY,  in  antiquity,  the  art  of  reprefent- 
ing  any  paft  tranfaction  by  the  geflures  of  the  body, 
morcefpecially  by  the  motions  of  the  hands:  this  made 
apart  of  liberal  education}  it  had  the  approbation  of 
Socrates,  and  was  ranked  by  Plato  among  the  political 

CHIROTONY,  among  ecclefiaftical  writers,  de- 
notes the  impofitionof  hands  ufed  in  conferring  prieftiy 
orders.  However,  it  is  proper  to  remark,  that  chi- 
rotony  was  a  method  of  ele&ing  magiftrates  by  hold- 
in  up  the  hands. 

CHIRURGEON,  or  Surgeon.   See  Surgeon. 

CHIRURGERY.    See  Surgery. 

CHJSLEY-land,  in  agriculture,  a  foil  of  a  middle 
nature  between  fandy  and  clayey  land,  with  a  large 
admixture  of  pebbles. 

CH1SON,  Kison,  or  Kisson,  (Judges  iv.and  v.), 
a  river  of  Galilee*  laid  to  rife  in  mount  Tabor,  to  run 
by  the  town  of  Nairn,  and  to  fall  into  the  Mediterra- 
nean between  mount  Carmel  and  Ptolcmais,  1  Kings 
XViil.  40, 

CHISSEL,  or  Chisel,  aninftrument  much  ufed  in 
fculpture,  mafoary,  joinery,  carpentry,  &c 

There  are  chiilels  of  different  kinds;  though  their 
chief  difference  lies  in  their  different  fizcand  ftrengtb, 
as  being  all  made  of  ftcel  well  lharpened  and  tempered : 
but  thry  have  different  names,  according  to  the  diffe- 
rent ufes  to  which  they  are  applied. — The  chitfels  ufed 
in  carpentry  and  joinery  are,  1.  The  former;  which 
is  ufed  firft  of  all  before  the  paring  chifftl,  and  jutt 
after  the  work  is  fcribed.  3.  The  paring-chiilel ; 
which  has  a  fine  fmootli  edge,  and  is  ufed  to  pare  eff 
or  finooth  the  irregularities  which  the  former  makes. 
This  is  not  ftruck  with  a  mallet  as  the  former  is,  but 
is  prefTcd  with  the  fhoulder  of  the  workman.  3.  Skew- 
former:  this  is  ufed  for  clcanfuig  acute  angles  with  the 
point  or  corner  of  its  narrow  edge.  4.  The  mortifc- 
chilTel ;  which  is  narrow,  but  very  thick  and  flrong, 
to  endure  hard  blows,  and  it  is  cut  to  a  very  broad  ba- 
£].  Its  ufe  is  to  cut  deep  fquare  holes  in  the  wood 
for  mortifes.  5.  The  gouge,  which  is  a  chiffel  with 
a  round  edge ;  one  fide  whereof  ferves  to  prepare  the 
way  for  an  augre,  and  the  other  to  cue  fuch  wood  as 
is  to  be  rounded,  hollowed,  See.  6.  Socket-chifleis, 
which  are  chiefly  ufed  by  carpenters,  Sec.  have  their 
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(hank  made  wiili  a  hollow  fockct  at  top,  Co  receive  a 

hiu:.t;  v.  uc. ;i  V-i^,  !'.;liJ    :i  l-J   K   v,  i  h  a  iliuul  Jt.r. 

„  Thefe  chiflcls  are  diftinguilhed,  according  to  the 
breadth  of  the  blade,  into  halt-inch  chiffeb,  three 
quarters  of  an  inch  ehiflels,  8tc.  7.  Ripping-chiffeb; 
which  is  a  fockct-ctjilTel  of  an  inch  broad,  having  a 
blunt  edge,  with  no  bafil  to  it.  Its  life  is  to  rip  or 
tear  two  pieces  of  wood  afunder,  by  forcing  in  the 
blunt  edge  between  them. 

CHITON,  in  zoology,  a  genus  of  the  order  of  ver- 
mes tertact ae.  The  name  thilon  is  from  x1""")  Lorica, 
a  coat  of  mail.  The  flicll  is  plated,  and  conlifts  of 
many  parts  lying  upon  each  other  tranfverfely  :  the  in- 
habitant is  a  fpecies  of  the  Doris.  They  are  com- 
mon on  tbe  Jbores  of  Scarborough  Aberdeen,  and 
Lochbroom,  See  feveral  fpceics  reprefcnicd  of  their 
natural  fize  on  Plate  CXXXVIII. 

CHITTIM  (anc.  geog.),  according  to  Le  Cterc, 
Calmet,  and  Others,  was  the  fame  with  Macedonia, 
peopled  by  Kiuim  the  ion  of  Javan  and  grandfon  of 
Noah. 

CHITTRICK'S    MEDICINE     FOR    THE  STONE. 

This  medicine  was  fomc  years  ago  kept  as  a  fecret,  and 
had  great  reputation  as  a  lithontriptic,  which  indeed  in 
many  cafes  it  fceins  to  deferve.  It  was  dtfeovered  by 
DrBIackric,  to  be  no  other  tfaau  foapjyet  and  the 

following  recap:  t'nr  i'.n-  it  v.  .is  p  .-cored  by  General 
Dunbar  :  «  Take  one  tea-fpoonful  of  the  ftrongeft. 
foap-lye,  mixed  in  two  table-fpoonfuls  of  fweet  milk, 
an  hour  before  break  fart  and  at  going  to  bed.  Be- 
fore you  take  the  medicine,  take  a  fup  of  pure  milk, 
and  immediately  after  you  have  fwallowed  the  medi- 
cine take  another.  If  you  find  this  agrees  with  you 
for  two  or  three  days,  you  may  add  half  as  much  more 
to  the  dofc." 

CHIVALRY,  (from  chevol,  "ahorfe)-"  an  ab- 
ftract  term,  ufed  to  exprefs  the  peculisr  privileges,  ob- 
ligations,  and  turn  of  mind,  with  all  the  other  diftin- 
guilhing  charaftcriftics  of  that  order  of  men  who  flou- 
rifhed  in  Europe  in  the  dark  ages,  during  the  vigour 
of  the  feudal  fyftems  of  government,  under  the  name 
of  Kuighttf  or  Kuigfaj  Errant. 

To  afcerrain  the  period  at  which  the  order  fpning 
np,  and  thecircumftanccs  to  which  itsoriein  was  ow- 
ing, is  no  eafy  talk.  In  the  hiftory  of  iocicty,  fuch 
a  multiplicity  of  collateral  facts  appear  interwoven 
together,  and  caufes  and  effects  run  into  each  other 
by  a  gradation  lb  imperceptible?  that  it  is  exceedingly 
difficult,  even  for  the  niceft  eye,  to  difcern  caufes 
from  their  immediate  effects,  or  to  diflinguifii  to 
which  among  a  number  of  collateral  circumllattces  the 
origin  of  any  particular  event  is  to  be  referred.  The 
age  to  which  we  muft  look  for  the  origin  of  chivalry 
was  Angularly  rude  and.illiterat.e.  Even  the  principal 
events  of  that  period,  emigrations,  wars,  and  the  crta- 
blifhmcnt  of  fyftems  of  laws  and  forms  of  government, 
have  been  but  imperfectly,  and  in  many  instances  un- 
faithfully, recorded.  But  the  iranfa&ions  which  took 
place  in  the  ordinary  courfe  of  civil  and  domeftic  life, 
and  which,  though  lcfs  ftriking,  muft  have  always  pre- 
pared the  way  for  the  more  remarkable  events,  have 
been  generally  thought  nnwonhy  of  tranfmiffion  to 
pofterity,  and  have  .very*  feldom  found  an  hiftorian* 
Add*  to  thefe  difficulties  which  oppofc  our  refcarches 
an  this  fubjeft,.  that  the  nations  of  Europe  were  in 


that  age  a  mixed  multitude,  confining  of  the  aboiiginal  chivah-y 

inhabitants,  who,  though  either  f.ibdued  by  the  Ro-  *  w  ' 

man  arms,  or  at  lead  compelled  to  retire  to  the  woods 
and  mountains,  nil)  obftinately  retained  their  pi imi- 
tive  manners  and  cuftoms;  Roman  colonies,  and  Inch 
of  the  original  inhabitants  of  the  countries  in  which 
thefe  were  eftabhlhed,  as  had  yielded  hot  ®n)y  to  the 
arms  of  the  Romans,  but  alfo  to  the  influence  of  their 
l*ws,  arts,  and  matinewt  and  the  barbarians,  who 
proceeding  from  the  northern  regions  of  Alia  and 
Europe,  the  wilds  of  Scytbia  and  Germany,  difl'olved 
the  fabric  of  the  Roman  empire,  and  made  thenifelves 
lords  of  Europe.  Amid  this  confui'ton  of  nations,  in> 
ftiuitions  and  cuftoms,  it  becomes  almoft  impoflible  to 
trace  any  regular  fertcs  of  caufes  and  effects. 

Yet  as  the  hiftory  of  that  period  is  not  entirely  un- 
known to  us,  and  the  obfeure  and  imperfect  records 
in  which  it  is  prcferved,  while  they  commemorate  the 
more  remarkable  events,  throw  a  faint  light  on  the 
cuftoms,  manners,  and  ordinary  tran  factions  of  the 
age  j  we  can  at  leaft  collect  fume  circu  mflances,  which, 
if  they  did  not  of  themfetves  give  rife  to  the  inllitu- 
tiou  of  chivalry,  mud  certainly  have  co-operated  \vi;h 
others  to  that  end.  We  may  even  be  allowed,  if  we 
proceed  with  due  diffidence  and  caution,  to  deduce, 
from  a  confederation  of  the  effect,  fome  inferences 
concerning  tbe  caofej  from  thofe  particulars  of  its 
hiftory  which  are  known  10  ns,  we  may  venture  to 
carry  imagination  backwards,,  nnder  a-  proper  re- 
ft rami,  to  thofe,  which  are  hid  nnder  the  darknefsof 
a  rude  and  illiterate  age.  - 

Diftinclion  of  ranks  appear  to  be  eflcntially  necef- Biftine'tioii 
fary  to  the  exiflence  of  civil  order.-  Even  in  the  fira-  of  ranks  an- 
pleft  and  rudeft  focial   cftablimmeuts,  wc  find  not  effcutiat 
merely  the  natural  diftinctions  of  weak  and  ftrong,  Hart  of  ^e 
young  and  old,  parent  and  child,  hofband  and  wife ; 
thefe  are  always  accompanied  with  others  which  owe 
their  inftitution  to  the  invention'of  man,,  and  the  con* 
lent,  cither  tacit  or  formal,  of  the  fociciy  among 
whom  they  prevail.    In  peace  and  in  war,  fuch  di- 
ftinctious  are  equally  nrccrtary:  they  conftitute*  an 
cflcntial  and  important  part  of  the  mcchanifm  of  fo- 
cieiy.  .4 

One  of  the  carlicft  artificial,  difltnilions  introduced  The  early 
among  mankind,  is  that  which  fcparaics  the  bold  and  V 
fkilful  warrior  from  thofe  wbofe  fccblenefs  of  body  and  " 


nence  of 
the  milita- 
ry charoc— 


mind  renders  them  unable  to  excel  in  dexterity,  ftra- 
tagem,  ov  valour.  Among  rude  nations,  who  arc  but  t£r. 
imperfectly  acquainted  with  the  advantages  of  focial 
order,  this  diftinclion  is  more  remarkably  eminent  than 
in  any  other  ftate  of  focietyv  The. ferocity  of  the' 
human  character  in  fuch  a  period  produce*. almoft  con- 
tinual hoftilitics  among  neighbouring  tribes:  the  e)e>< 
mcnts  of  nature,  and  .the  brute  inhabitants  of  (he  fo»  ' 
reft,  are  not  yet  reduced  to-  be-fubfervient  to  the  will 
of  man ;  and  ihcfe>  with  other  concomitant  eircum- 
flance,  render  the  warrior,  who  is  equally  diftingtitfh- 
ed  by  cunning  and  valour,  more  tifeful  and  refpectable 
than  any  other  character.  j 

On  the  fame  principles,  as  the  boundaries  of  fociety  Sutwrdi- 
arc  enlarged,  and  its  form  becomes  more  complex,  ihc  natc 
claflcs  into  which  it  is  already  diftinguimcd  arc  again  ftjn,a!o"* 
inbdivided.    The  invention  of  arts,.and  the  acquifi- of  rank,n" 


tion  of  property,  are  the  chief  caufes  of  ihefc  new  di 
ftinctions  which  now  arifc  among  the  orders  of  fociety ; 
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Ckiv»1ry.  and  they  extend  their  influence  equally  through  the 
• — * — '  whole  fyftem.  Difference  of  armour,  and  dilferertt 
modes  of  military  di&iplinc,  produce  diftiodion  of  or* 
ders  among  thole  who  practite  the  arts  of  war;  while 
other  eircumilancts,  originating  from  the  fame  gene* 
ralcaufes,  oecafion  similar  change  &  to  take  place  amid 
the  fcenes  of  peace. 

None  of  the  new  diflinelions  which  arc  introduced 
among  men,  with  rcfpcA  to  the  difcipline  and  con* 
introduced  ju<^  0f  wari  ;n  Confcqncnce  of  the  acquifition  of  pro- 
perty and  the  invention  of  arts,  is  more  remarkable 
than  that  occafioncd  by  the  tifeof  horfes  in  military 
expeditions,  and  the  training  of  them  to  the  evolu- 
tions of  the  military  art.  Fire-arms,  it  is  true,  give 
to  tliofe  who  are  aeqaaintcd  with  them  a  greater  fit* 
periority  over  thofe  to  whom  their  ofe  is  unknown 
than  what  the  horfeman  poffeffes  over  him  who  fights 
on  foot.  Bat  the  nfe  of  fire-arms  is  of  fitch  import- 
ance in  war,  and  the  expense  attending  it  foineonfi- 
derable,  that  wherever  thefe  have  been  introduced, 
they  have  feldomjiecn  confined  to  one  particular  order 
in  an  army  5  and  therefore. they  produce  indeed  a  re- 
markable, though  tranlient,  dtfltncYion  among  diffe- 
rent naiions  ;  but  eflablifh,  no  permanent  diftinftions 
in  the  armies  of  any  one  nation.  But  to  maintain  a 
horfe,  to  equip  him  with  coftly  furniture,  to  manage 
him  with  dexterity  and  vigour,  are  circumftanccs  which 
have  invariably  produced  a  (landing  and  eonfpicuous 
dittinaion  among  the  military  order,  wherever  bodies 
of  cavalry  have  been  formed.  The  Roman  equitt$t 
who,  though  they  became  at  length  a  body  of  ufurers 
and  farmers-generai,  were  originally  the  only  body  of 
cavalry  employed  by  the  ftatc,  occupied  a  refpe&able 
rank  between  the  fenators  and  the  plebeians ;  and  the 
elegance  and  humanity  of  their  manners  were  fuitable 
to  their  rank.  In  ancient  Greece,  and  in  the  cele- 
brated monarchies  of  Afia,  the  fame  dillin&ion  prevail- 
ed  at  a  limilar  period. 

Since  the  circum  fiances  and  principles  on  which 
diftinflioni  this  diftinftion  depends  are  not  fuch  as  mnft  be  con- 
among  the  fiacfJ  in  their  influence  to  one  particular  nation,  or  one 
region  of  the  globe,  we  may  hope  to  trace  their  ef- 
fccls  among  the  favage  warriors  of  Scythia  and  Ger- 
many, as  well  as  among  the  Greeks  or  Romans. 
From  the  valuable  trcarife  of  Tacitus  di  meriiut  Ctr- 
7/iJnortim,  we  learn,  that  among  the  German  warriors 
a  diftinction  fomewhat  of  this  nature  did  a&ually  fub- 
fifl;  not  fo  much  indeed  a  diftin&ion  between  the  war- 
rior who  fought  on  horfeback  and  thofe  who  fought  on 
foot,  as  between  thofe  whom  vigour  of  body  and  e- 
nergy  of  mind  enabled  to  brave  all  the  dangers  of 
war,  and  fuch  as,  from  the  imbecility  of  youtli,  the 
infirmities  of  age,  or  the  natural  inferiority  of  their 
mental  and  bodily  powers,  were  unequal  to  fecne s  of 
bardfhip  and  deeds  of  valour.  The  youth  was  not  per- 
mitted to  take  arms  and  join  his  warlike  countrymen 
in  their  military  expeditions  whenever  be  himfelf 
thought  proper.  There  was  a  certain  age  before  which 
he  o/.ld  ivx  be  Inverted  v.ith  armour.  When  i:c  bad 
attained  that  period,  if  not  found  deficient  in  strength, 
activity,  or  courage,  he  was  formally  honoured  with 
the  fhield  and  the  lance,  called  to  the  duties,  and  ad- 
mitted to  all  the  privileges,  of  a  warrior. 

Another  fact  worthy  of  uotice  reflecting  the  man- 
ners of  die  barbarians  of  Qcrmany  before  they  efta- 
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biiilted  thctnfslves  in  the  cultivated  provinces  of  li  t  <.  Rivalry. 
Roman  empire  is,  that  their  women,  contrary  to  wba.  - 
wc  find  among  many  other  rude  nations,  were  treated  3 
with  an  high  degree  of  refpect.    They  did  not  gene-  R«r.*  ta- 
rdily vie  with  the  men  in  deed; 
animated  them  by  their  exhonations  to  diflinguifh 


sof  valour,  but  thty  UKtyef  the 
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Military 
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tbemtclvcs  in  the  field ;  and  virgins  efpcci.«Hy  Wf fc  ^ jTmir 
confidercd  with  a  iacred  veneration,  as  endowed  with  41 
prophetic  rowers,  eapjble  to  forefce  events  bid  in  ;hc 
womb  of  futurity,  and  even  to  influence  the  will  of  the 
deities.  Hence,  though  domeftic  duties  were  their 
peculiar  province,  yet  they  were  not  haribly  treated 
nor  confined  to  a  fkte  of  flavery.  There  appears  in- 
deed a  (hiking  analogy  between  the  condition  of  the 
women  among  the  rude  foldiers  of  Sparta  and  the  rank 
which  they  occupied  among  the  warlike  cantons  of 
Germany.  Pcrh-ps,  indeed,  the  German  were  ftill 
more  honourable  than  the  Spartan  women;  as  they 
weretaoght  to  wield  the  magic  weapons  of  fupcrfti- 
tion,  which  in  Greece  were  appropriated  to  the  pricfts. 

It  appears,  therefore,  that,  in  the  forcfts  of  Ger- 
many at  leaft,  if  not  in  the  mote  northern  regions  of 
Afia  and  Europe,  the  conq.ierors  of  the  Roman  em- 
pire, before  they  penetrated  into  its  provinces,  treated 
their  women  with  a  degree  of  refpect  unknown  to  irtoft 
of  the  nations  of  antiquity;  that  the  chancier  of  the 
warrior  was  likewifc  highly  honourable,  being  under- 
ftood  to  unite  all  thofe  qualities  which  were  in  the  higb- 
cft  cftimation j  and  that  it  was  only  ac  a  particular  age, 
and  with  certain  forms,  that  the  youth  were  admitted 
to  bear  arms.  9 

When  thofe  nations  fall ied  from  their  deferts  and  Change  in 
forefts,  over-ran  the  Roman  empire,  and  cftablillicd  thc  n™n* 
themfclves  in  its  provinces,  the  change  which  took  f/jj' 
place  on  their  circumftances  was  remarkable;  and  by^,^^ 
a  natural  influence,  ic  could  not  but  produce  an  equally  {,t,\Cfi  ,n 
remarkable  change  on  their  habits,  cuftoms,  and  man-  Ow  turn  an 
ners.    The  great  outlines  might  ftill  remain;  but  empire, 
they  could  not  now  fail  to  be  filled  up  in  a  different  which  gave 
manner.  Here,  however,  the  records  of  hiftory  arc™' 
peculiarly  imperfecl.    Wc  have  no  Casfar  or  Tacitas 
to  fupply  fads  or  dircft  our  reafonings ;  the  Gothic 
nations  had  not  yet  learned  to  read  and  write;  and 
the  Romans  were  fo  depreffed  under  the  fenle  of  their 
own  mifcrics,  as  to  be  negligent  of  the  changes  which 
happened  around  them.    But  as  foon  as  the  light  of 
hiftory  begins  again  to  dawn,  wc  find  that  the  leading 
features  of  the  barbarian  character  were  not  effaced,  but 
only  modified  in  a  particular  manner,  in  confcqoencc  of 
their  mixing  among  a  more  polifhcd  people,  becoming 
acquainted  with  the  luxuries  of  life,  and  acquiring  ex- 
tenlivc  power  and  property. 

Thofe  who  fought  on  horfeback  now  began  to  be  dif- 
tinguifhed  with  peculiar  honours.  The  manners  of 
the  warrior  too  were  become  more  cultivated,  and  his 
fpirit  more  humane.  Leifure  and  opulence,  with  the 
influence  of  a  polilhed  people,  even  though  inafiate 
of  flavery,  taught  thofe  barbarians  to  afpire  after  mure 
refined  pleasures  and  more  fpU-ndid  artiufei>jcnts  than 
thofe  which  they  had  been  before  fatisfied  with.  The 
influence  of  chriftianity  too,  which,  though  grofsly  cor- 
rupted, was  AtU  favourable  to  the  focial  happinefsof 
mankind,  concurred  to  potilh  their  manners  and  exalt 
their  character.  Heuce,  in  the  end  of  the  tenth 
and  in  the  beginning  of  the  eleventh  century,  we  fee 
4T3  knight - 
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Ciivalry.  knight-errantry,  with  that  romantic  gallantry,  piety,  the  infidels 
and  humanity,  by  which  f  t  was  principally  diftingailn- 
ed,  make  its  appearance.  At  the  court  of  every 
prince,  count,  or  baron,  joufts  and  tournaments  be- 
came the  favourite  amnfemeuts.  At  the-fe  entertain- 
ments, (kill  in  arms,  devotion  to  the  fair,  and  gene* 
rot»  courtcfy,  were  all  at  once  cultivated.  About  this 
period  began  the  cmfades ;  and  ihefe,  to  which  alone 
Ionic  have  referred  the  origin  of  chivalry,  though  they 

could  not  give  rife  to  what  was  already  in  exiftence,  faith,  joftice,  and  humanity,  were  ftrougly  felt,  and 
yet  moulded  the  form  and  directed  the  fpirit  of  the  in-  have  been  often  obferved.  The  afperity  of  aational 
ftitntion  in  fucb  a  manner, as  to  raife  it,  by  a  rapid  pro-  prejudice  was  foftened;  and  tbe  community  of  re- 
grefs  from  infancy,  as  it  were,  to  full  vigour  and  ma-  ligion  and  arms  fpread  a  fimilar  colour  and  generoas 
turity.  Itschsid«5lcr,  as  it  appeared  when  hilly  form-  emulation  over  the  face  of  Chrlflcndom.  Abroad,  in 
ed,  is  well  defcribed  by  an  eloquent  hiftorian  in  the  enrerprife  and  pilgrimage;  at  home,  in  martial  exer- 
following  manner!  cifc,  the  warriors  of  every  country  were  perpetually 
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to  defpife  the  allurements  0/  cafe  and  Chivalry. 

fafciy ;  and  to  vindicate  in  every  perilous  adventure   ' 

the  honour  of  his  character.  The  abufe  of  the  fame 
fpirit  provoked  the  illiterate  knight  to  difdain  the  arts 
of  induftry  and  peace  ;  to  ctteem  himfclf  the  fole  judge 
and  avenger  of  his  own  injuries;  and  proudly  10  ne- 
gleft  the  laws  of  civil  fociety  and  military  discipline. 
Yet  the  benefits  of  this  inlthuiiun,  to  refine  the  tern* 
per  of  barbarians,  and  to  infufe  fome  principles,  of 
faith,  ' 


it}iMm>tv&.  u  Between  the  age  of  Charlemagne  and  that  of  the 
»6.  ^aCades,  a  revolution  had  taken  place  among  the  Spa- 
niards, the  Normans,  and  the  French,  which  was  gra- 
dually extended  to  tbe  reft  of  Europe.  The  fervice 
of  the  infantry  was  degraded  to  the  plebeians;  the  ca- 
valry formed  the  lircngth  of  the  armies,  and  the  ho- 
nourable name  of  milts,  or  fokltcr,  was  confined  to  the 
gentlemen  who  ferved  on  horfeback,  and  were  inverted 
with  the  characler  of  knighthood.  The  dukts  and 
counts,  who  had  ufurped  the  rights  of  fovereignty, 
divided  the  provinces  among  their  faithful  barons: 
the  barons  diftribntcd  among  their  vartals  the  fiefs  or 
benefices  of  their  jurifdiaion  ;  and  thefe  military  te- 
nants, the  peers  of  each  other  and  of  their  lord,  com- 
pofed  the  noble  or  equeflrian  order,  which  difdained 
to  conceive  the  peafant  or  burgher  as  of  the  fame  fpe- 
cics  with  thcmfelves.  The  dignity  of  their  birth  was 
preferved  by  pure  and  equal  alliances  1  their  funs  alone 
who  could  produce  four  quarters  or  lines  of  anceftry, 
without  fpot  or  reproach,  might  legally  pretend  to 
the  honour  of  knighthood  ;  but  a  valiant  plebeian  was 
fotnetitnes  enriched  and  ennobled  by  the  fword,  and 
became  the  father  of  a  new  race.  A  Angle  knight 
could  impart,  according  to  his  judgment,  the  charac- 
ter which  he  received  j  and  the  warlike  fovereigns  of 
Europe  derived  more  glory  from  this  perfonal  diftinc- 
tion  than  from  the  luftre  of  their  diadem.  This  cere- 
mony was  in  its  origin  fun  pic  and  profane ;  the  candi- 
date, after  foine  previous  trial,  was  inverted  with  his 
fword  and  fpors;  and  his  cheek  and  (bonlder  were 
touched  with  a  flight  blow  as  the  emblem  of  the  left  af- 
front which  it  was  lawful  for  him  to  endore.  But  fuper- 
ftition  mingled  in  every  public  and  private  aclion  of 
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life:  In  the  holy  war 
arms;  and  the  order  of  chivalry  was  alfin 
rights  and  privileges  to  the  facred  orders  of  pricflhood, 
The  bath  and  white  garment  of  the  novice,  were  an 
indecent  copy  of  the  regeneration  of  bapiifm :  his 
fword,  which  he  offered  on  the  altar,  was  blefled 
by  the  minifters  of  religion ;  his  folemn  reception 
was  preceded  by  farts  and  vigils :  and  he  was  created  a 
knight  in  tbe  name  of  God,  of  St  George,  and  of  St 
Michael  the  archangel.  He  fwore  to  accomplish 
the  duties  of  his  prof e (lion;  and  education,  example, 
and  the  public  opinion,  were  the  inviolable  guardians 
•f  his  oath.  As  the  champion  of  God  and  the  ladies, 
he  devoted  htfflfelf  to  fpeak  the  truths  to  maintain 
the  right;  to  protect  the  difireffed;  topractife  twr- 
tefy,  a  virtue  lefs  familiar  to  the  ancients;  to  purfuc 


aflbciaied  ;  and  impartial  taftc  mull  prefer  a  Gothic 
tournament  to  the  Olympic  games  of  clalhc  antiquity, 
lniicad  of  the  naked  fpetfaeles  which  corrupted  the 
manners  of  the  Greeks,  and  bauilhcd  from  the  ftadium 
the  virgins  and  matrons,  the  pompous  decoration  of 
the  UOs  was  crowned  with  tbeprefence  of  chafte  and 
high-born  beauty,  from  whole  hands  the  conqueror 
received  the  prize «f  his  dexterity  and  courage.  The 
fkill  and  ftrength  that  were  exerted  in  wrefiling  and 
boxing,  bear  a  difiant  and  doubtful  relation  10  the 
merit  of  a  foldicr;  but  the  tournaments,  as  they  were 
invented  in  France,  and  eagerly  adopted  both  in  the 
call  and  weft,  prefentrd  a  lively  image  of  the  bufinefs 
of  the  field.  The  fingle  combats,  the  general  fkirmnh, 
the  defence  of  a  pafs  or  caftle,  were  rehearfed  as  in 
aAual  fervice ;  ana  the  contrft,  both  in  real  and  mi- 
niic  war,  was  <!ccidcd  by  the  fup< 
the  horfe  and  lance.    The  lance 
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peculiar  weapon  of  the  knight:  his  horfe  was  of  a 

"  he  was 


large  and  heavy  breed :  but  his  charger,  till 
roofed  by  the  approaching  danger,  was  nfually  led  by 
an  attendant,  and  he  quietly  rode  a  pad  or  palfrey 
of  a1  more  eafy  peace.  His  helmet  and  fword,  his 
greaves  and  buckler,  it  would  be  fuperflnous  to  de- 
scribe ;  bet  I  may  remark,  that  at  the  period  of  the 
crufades,  the  armour  was  lefs  ponderous  than  in  latter 
times  ;  and  that,  inftead  of  a  mafly  cuirafs,  his  brcaft 
was  defended  by  an  hauberk  or  coat  of  mail.  When 
their  long  lances  were  fixed  in  the  reft,  the  warriors 
furloofly  fpurred  their  borfes  againft  the  foe;  and  the 
light  cavalry  of  the  Turks  and  Arabs  could  feldom 
Hand  againft  the  direcl:  and  impetuous  weight  of  their 
charge.    Each  knight  was  attended  to  tbe  field  by 
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arms  j  and  four,  or  five,  or  fix  foldicrs,  were  computed 
as  the  furniture  of  a  complete  lanct.  In  the  expedi- 
tions to  the  neighbouring  kingdoms  or  the  Holy  Land, 
the  duties  of  the  feudal  tenure  no  longer  fubfirtcd ; 
the  voluntary  fervice  of  the  knights  and  their  followers 
was  either  prompted  by  zeal  or  attachment,  or  pur- 
chafed  with  rewards  and  promifes ;  and  the  numbers  of 
each  fquadron  were  meafnredby  the  power,  the  wealth, 
and  the  fame  of  each  independent  chieftain.  They 
were  diftingniftied  by  his  banner,  his  armorial  coat, 
and  his  cry  of  war  1  and  the  mod  ancient  families  of 
Europe  mnft  feek  in  thefe  atchievemcnts  the  origin  and 
proof  of  their  nobility.** 
The  refpeaablc  author  of  the  Letters  on  Chivalry 
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Chivalry.  and  Romance,  trices,  with  great  ingenuity  and  erudi- 
*     w     '  tion,  a  ftrong  rcfemblance  between  the  manners  of 
the  age  of  chivalry  and  thofe  of  the  old  heroic  ages  de- 
10      lineated  by  Homer. 
The  rcfem-    There  is,  fays  he,  a  remarkable  correfpondence  be- 
Mancc  be-  twecn  the  manners  of  the  old  heroic  times,  as  painted  by 
twecn  he-  thcjr  grcM  fomtncer  Homer,  and  thofc  which  are  re« 
Gothk      prefented  to  us  in  the  modern  books  of  knight-errantry, 
maaners.    A  fact  of  which  no  good  account  can  be  given,  but  by 
another  not  left  certain ;  that  the  political  ftates  of 
Greece,  in  the  carlieft  periods  of  its  (lory,  was  fimi- 
larinmany  refpects  to  that  of  Europe,  as  broken  by 
the  feudal  fyftem  into  an  infinite  number  of  petty  in* 
dependent  governments. 

Someobviouscircumltanccs  of  agreement  between  the 
heroic  and  Gotbtc  manners  may  be  worth  putting  down. 

1.  The  military  enthufisii'm  of  the  barons  is  but  of  a 
piece  willi  the  fanaiicifnt  of  the  heroes.  Hence  the 
fame  particularity  of  defcription  in  the  accounts  of 
battles,  wounds,  deaths,  in  the  Greek  poet  as  in  the 
Gothic  romancers.  Hence  that  minute  curiofity  in  the 
difplay  of  their  drefles,  arms,  accoutrements.  The 
minds  of  all  men  being  occupied  witb  warlike  images 
and  ideas,  were  much  gratified  by  thofc  details,  which 
appear  cold  and  unaffecting  to  modern  readers. 

We  bear  much  of  knights-errant  encountering  giants 
and  q.ielling  lavages  in  books  of  chivalry.  Thei'e  gi- 
ants were  oppreflive  feudal  lords;  and  every  lord  was 
to  be  met  with,  like  the  giant,  in  his  ftrong-bold  or 
caftle.  Their  dependents  of  a  lower  form,  who  imi- 
tated the  violence  of  their  fnperiors,  and  had  not  their 
caftles  but  lurking  places,  were  the  favagesof  romance. 
The  greater  lord  was  called  a  giant  for  his  power;  the 
left,  a  &vagc  for  his  brutality. 

2.  Another  terror  of  the  Gothic  ages  was  monfters, 
dragons,  and  fcrpents.  Their  ftories  were  received 
in  thofe  days  for  fcvcral  rcufons:  1.  From  the  vulgar 
belief  of  enchantments:  2.  From  their  being  reported 
on  the  faith  of  caftern  tradition,  by  adventurers  from 
the  Holy  Land;  3,  In  dill  later  times  from  the  Orange 
things  told  and  believed  on  the  difcovcry  of  the  new 
world. 

In  all  tbeCe  refpefls,  Greek  antiquity  rcfcmblcs  the 
Gothic.  For  what  arc  Homer's  Lscilrigon's  and  Cy- 
clops, but  bands  of  lawlefs  favages,  with  each  of  them 
a  giant  of  enormous  fize  at  their  head  ?  And  what  are 
the  Grecian  Bacchus,  Hercules,  and  Thefcus,  but 
knights-errant,  tbe  exact  counterparts  of  Sir  Launce- 
lot  and  Amadis  dc  Ganl  ? 

3.  The  oppreffion  with  which  it  was  the  glory  of  the 
knights  to  avenge,  were  frequently  carried  on,  as  we 
arc  told,  by  the  charms  and  enchantments  if  viowtn. 
Thcfc  charms,  we  may  fuppofc,  arc  often  metapho- 
rical; as  exprefling  only  the  blandiJhments  of  the  fcx. 
Sometimes  they  are  taken  to  be  real,  the  ignorance  of 
thofe  ages  acqmefcing  in  fuch  conceits.  And  art  not 
thefe  ftories  matched  by  thofe  of  Calypfoand  Circe,  the 
enchantrefles  of  the  Greek  poet  ? 

4.  Robbery  and  piracy  were  honourable  in  both : 
fofar  were  they  from  reflecting  any  difcredit  on  the 
ancient  and  modem  redrefftrs  of  wmngj.  What  ac- 
count can  be  given  of  this,  bat  that,  in  the  feudal 
times,  and  in  the  early  days  of  Greece,  when  govern- 
ment was  weak,  and  unable  to  redrefs  the  injuries  of 
petty  fovereigns,  it  would  be  glorion*  for  private  ad- 


venturers to  undertake  this  work ;  and,  if  tluy  could  Cliitilrr. 

accompliih  it  in  no  other  way,  to  pay  them  in  kind  by  %  ' 

downright  plunder  and  rapine  ? 

J.  Baftardy  was  in  credit  with  both.  They  were 
extremely  watchful  over  the  chaflity  of  their  own  wo. 
men ;  but  fuch  as  they  cotild  feize  upon  in  the  enemies 
quarter,  were  lawful  prize.  Or  if,  at  any  tint  e,  they 
iranfgreil'ed  in  this  fort  at  home,  tbe  fault  was  covered 
by  an  ingenious  fiction.  The  offspring  was  reputed  di- 
vine. Their  grtateft  heroes  were  the  fruit  of  god- 
defies  approached  by  mortals ;  jiifl  as  we  hear  of  the 
dougbticft  knights  being  born  of  fairies. 

6.  VV  ith  the  greatelt  ficrcenefs  and  favagenefs  of 
character,  the  utmoft  generoliiy,  hofpitality,  and  cour- 
tefy,  were  imputed  to  the  heroic  ages.  Achilles  was  at 
once  the  molt  rclentlefs,  vindictive,  implacable,  and 
tbe  friendlieft  of  men.  We  have  the  very  fame  reprc* 
fcnlation  in  tbe  Gothic  romances.  As  in  thofe  tawlrfs 
times,  dangers  and  diftreiTes  of  all  kinds  abounded, 
there  would  be  the  fame  demand  for  compallion,  gen- 
tlenefs,  and  generous  attachment  to  the  unfortunate, 
thofc  efpecially  of  their  own  clan,  as  of  relent  men  1, 
rage,  and  animolity  againlt  their  cntmics. 

7.  Again,  the  martial  games  celebrated  in  ancient 
Greece,  on  great  and  folemn  occafions,  had  the  fame 
origin  and  the  fame  pnrpofe  as  the  tournaments  of  the 
Gorhic  warriors. 

8.  Laftly,  the  paffions  for  adventures  fo  natural  in 
their  lunation,  would  he  as  naturally  attended  with 
the  love  of  praife  and  glory.  Hence  the  fame  encou- 
ragement, in  the  old  Greek  and  Gothic  times,  to  pa- 
r.egyrifts  and  poets.  In  the  affairs  of  religion  and  ga). 
lantry,  indeed,  the  rcfemblance  between  the  hero  and 
the  knight  is  not  lb  flriking.  But  the  religious  cha- 
racter of  tbe  knight  was  an  accident  of  the  rimes  and 
no  proper  effect  of  his  civil  condition.  And  that  his 
devotion  for  the  fair  fex  fliould  fo  far  forpafs  that  of 
the  hero,  is  a  confirmation  of  the  fyilem  here  advan- 
ced. For  the  confidcration  had  of  the  females  in  the 
feudal  conftitution,  will  of  iifclf  account  for  this  defe- 
rence. It  made  them  capable  of  foccceding  to  fiefs, 
as  well  as  the  men.  And  docs  not  one  fee,  on  the  in- 
ftmt,  what  refpeet  and  dependence  this  privilege  would 
draw  cpon  them  ? 

It  was  of  mighty  conference  who  mould  obtain  the 
favour  of  a  rich  heirefs.  And  though,  in  the  Ariel  feu* 
dal  times,  £he  was  fuppofed  to  be  in  the  power  and 
at  the  difpofal  of  her  fupcrior  lord,  yet  this  rigid 
ftate  of  things  did  not  laft  long.  Hence  we  find  fome 
diitrefled  damfel  was  the  fpring  and  mover  of  every 
knight's  adventure.  She  was  to  be  refcued  by  his 
arms,  or  won  by  the  fame  and  admiration  of  his  prow- 
cfs.  The  plain  meaning  of  all  which  was  this:  That 
as,  in  thefe  turbulent  times,  a  protector  was  neceffary 
to  the  weiknefs  of  tbe  lex,  fo  the  courteous  and  va- 
lorous knight  was  to  approve  himfclf  qualified  for  that 
purpofe. 

It  may  be  obferved,  that  tbe  two  poems  of  Homer 
were  intended  to  expofe  the  mifchiefs  and  inconve- 
niences arifing  from  the  political  ftatc  of  Old  Greece  t 
the  Iliad,  the  diltentions  that  naturally  fpring  up  a- 
mong  independent  chiefs ;  and  the  Odyjfej  the  info- 
lence  of  their  greater  fubjects,  more  efpecially  when 
unrcftrained  by  the  prcfence  of  their  fovercign.  And 
can  any  thing  more  exactly  refemblc  the  condition  of 
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cLWalry.  the  feudal  times,  when,  onoccation  of  any  great  en-  age  tiuctrta'ta;  becaofe  it  was  uncertain  bow  often  a  Chivalry. 

,. — t — terprifc,  asihat  of  the  crufades,  the  deiigns  ot  d>eco:i-  man  (hould  be  calk  J  to  follow  his  lord  to  tiic  wars,  v  

federate  Cbriftian  dates  were  perpetually  froltrated,  or  to  defend  a  callle,  and  what  his  charge  would  be 

or  interrupted  at  leaft,  by  the  diflentions  of  their  lead-  therein. 

ers>  andlheir  affairs  at  home,  as  perpetually  diflref-       Kfcuage  c:rtai»f  was  where  the  tenure  was  fct  at  a 

fedand  di  Horde  red  by  the  rebellious  ufurp*ticna  of  their  certain  fum  of  money  to  be  paid  in  Itcuof  fuch  fervice; 

greater  vaflalsJ  JcrufaJem  was  to  the  European  what  as  that  a  man  ffiould  pay  yearly  for  every  knight's  fee 

Troy  had  been  to  the  Grecian  princes.   See  the  artl*  20s.  for  half  a  knight's  fee  10s.  or  fume  like  rate; 

cle  Knight.  and  this  fervice,  becaufc  it  is  drawn  to  a  certain  rent, 

.  Chivalry,  in  law,  isufed  for  a  tenure  of  lands  groweih  to  be  of  a  mixed  nature,  not  merely  focage, 

by  knight's  fervice  j  whereby  the  knight  was  bound  and  yet  focage  in  effect,  being  now  neither  perfonal 

10  perform  fervice  in  war  unto  the  king,  or  the  mefne  fervice  nor  uncertain.  The  tenure  called  chivalry  bad 

lord  of  whom  he  held  by  that  tenure.   And  chivalry  other  conditions  annexed  to  it:  but  there  is  a  great 

was  either  general  or  fpecial:  gtntral,  when  it  was  alteration  made  in  thefe  things  by  the  flat.  12.  Car.  2. 

only  in  the  feoffment  that  the  tenant  held  ptr  firvh  c.  24.  whereby  tenures  by  knight's  fervice  of  the  king, 

titrn  wtilittre,  without  any  fpecification  of  Icrgcantry,  or  any  other  perfon  tn  capite,  Sec.  and  the  fruits  and 

efcuage;  &c.  1  fperfaif  when  k  was  declared  panics*  confluences  thereof,  are  taken  away  and  difcharged  j 

larly  by  what  kind  of  knight  fervice  the  land  was  held,  and  all  tenures  are  to  be  con/trued  and  adjudged  to  be 

For  the  better  uedcrilaiiding  of  this  tenure  ii  hath  free  and  common  focage,  &c. 
been  obferved,  that  there  is  no  land  but  is  bidden  me-  Court  tf  Cmivmuq-,  a  court  formerly  held  before  the 
diately  or  immediately  of  the  crown  by  fomc  fervice  j  lord  high  conftablc  and  earl  martini  of  England  joint- 
and  therefore  all  freeholds  that  are  tons  and  our  heirs,  |y,  and  having  both  civil  and  criminal  jurtfdiction : 
are  called  feud*  or  Jeoda,  "  fees;"  asproceeding  from  but  fince  the  attainder  of  Stafford  Dtike  of  Bucking- 
the  king  for  fome  fmall  yearly  rent,  and  the  perform*  bam  under  Henry  Vlll.  and  the  confequcnt  cxtin- 
ance  of  fuch  fervkes  as  were  originally  laid  upon  the  guilhment  of  the  office  of  lord  high  contiahle,  it  hath 
land  at  (he  donation  thereof.  For  as  the  king  give  nfually,  with  refpecr  to  civil  matters,  been  heard  be- 
to  the  great  nobles  his  immediate  tenants,  large  pof-  fore  the  earl  mar  thai  only.  This  conn,  by  flat.  13. 
feffiors  for  ever,  to  hold  of  him  for  this  or  that  service  Rich.  II.  c'  2.  hath  cognizance  of  contract  and  other 
or  rent »  iu  they  in  time  parcelled  out  to  fuch  others  matters  touching  deeds  of  arms  and  war,  as  well  out  of 
as  they  liked  the  fame  lands  for  rents  and  fervkes  as  the  realm  as  in  it.  And  from  its  fentenccs  lies  an  im< 
they  tho.ight  good:  and  thefe  fervkes  were  by  Little-  mediate  appeal  to  the  king  in  per  Too.  This  court  was 
ton  divided  into  two  kinds,  chivalry  and  focsge ;  the  in  great  reputation  in  the  limes  of  pore  chivalry  j  and 
foil  whereof  was  mantel  and  military,  the  other  rnf-  afterwards  during  the  Englifh  connections  with  the 
tical.  Chivalry,  therefore,  was  a  tenure  of  fervice,  continent,  by  the  territories  which  their  princes  held 
whereby  the  tenant  was  obliged  to  perform  foine  noble  in  France :  but  it  is  now  grown  almoft  entirely  out 
or  military  office  unto  his  lord:  and  it  was  of  two  of  ufe,  on  account  of  the  feeblencfs  of  itsjurifdidion, 
kinds,  either  rtgal,  that  is,  held  only  by  the  king;  or  and  want  of  power  to  enforce  its  judgments;  as  it 
common,  where  held  of  a  common  perfon.  That  which  can  neither  fine  nor  imprifon,  not  being  a  court  of 
might  be  held  only  of  the  king  was  called  fervitiunt,  or  record. 

fcrpcaiit'ta ;  and  was  again  divided      grand  and  petit       I.  The  civil  jurifdiclion  of  this  court  of  chivalry 

ferjeanty.   The  grand  ferjeanty  was  where  one  held  is  principally  in  two  points  1  the  redreffing  Injuries  of 

lands  of  the  king  by  fervice,  which  he  ought  to  do  in  honour,  and  correcting  encroachments  in  matters  of 

his  own  perfon ;  as  to  bear  the  king's  banner  or  fpear,  coat  armour,  precedency,  and  other  diftinfikms,  of  fa. 

to  lead  his  hoft,  to  find  men  at  arms  10  fight,  &c.  milks.   As  a  court  of  honour,  it  is  to  hive  fatisfac- 

Petit  ferjeanty  was  when  a  man  held  lands  of  the  king,  tion  to  all  fuch  as  are  aggrieved  in  that  point;  a 

to  yield  him  annually  fome  fmall  thing  towards  his  point  of  a  nature  fu  nice  and  delicate,  that  its  wrongs 

wars  as  a  fword,  dagger,  bow,  &c.   Chivalry  that  and  injuries  efcape  the  notice  of  the  common  law, 

might  be  holden  of  a  common  perfon  was  termed  feu-  and  yet  are  fit  to  be  redrcfled  fomcwherc.    Such,  for 

tagium,  **  efeoagej"  that  is,  fervice  of  the  fliieldt  inflance,  as  calling  a  man  a  coward,  or  giving  him 

which  was  either  uncertain  or  certain.  the  lie;  for  which,  as  they  arc  productive  of  no  imme- 

\       K/cuage  uncertain,  was  likewile  two-fold :  hrft,  diate  damage  to  bis  perfon  or  property,  no  action  will 

where  the  tenant  was  bound  to  follow  his  lord,  going  lie  in  the  courts  at  Weflminflert  and  yet  they  are 

in  perfon  to  the  king's  wars-,  either  bimfelf,  or  Tend*  fuch  injuries  as  will  prompt  every  man  of  fpirit  to  • 

ing  a  fuffictent  man  in  his  place,  I  here  to  be  main-  demand  fomc  honourable  amends;  which  by  the  an- 

tained  at  his  expence,  fo  long  as  was  agreed  upon  be-  cient  law  of  the  land,  was  given  in  the  court  of  chi- 

tween  the  lord  and  his  firll  tenant  at  the  granting  of  valry.    But  modern  refohniona  have  determined,  that 

the  fee;  and  the  days  of  fuch  fervice  fetm  to  have  how  much  focver  a  jurifdiclion  may  be  expedient,  yet 

been  rated  by  the  quantity  of  land  fo  holden:  as  if  no  action  for  words  will  at  prefent  lie  therein.  And 

it  extended  to  a  whole  knight's  fee,  then  the  tenant  it  hath  always  been  moil  clearly  holden,  that  as  this 

was  to  follow  his  lord  40  days;  and  if  but  to  half  a  court  cannot  meddle  with  auy  thing  determinable  by 

knight's  fee,  then  20  dayst  if  a  fourth  part,  then  common  law,  it  therefore  can  give  no  pecuniary  fa- 

10  days,  See.    The  other  kind  of  this  efcuage  was  cal-  tisfaclion  or  damages »  in  as  much  as  the  quantity  and 

led  citfUe-ward,  where  the  tenant  was  obliged,  by  determination  thereof  is  ever  of  common  law  cog- 

himfelf  or  fome  other,  to  defend  a  caftle  as  often  as  it  nizauce.    And  therefore  this  court  of  chivalry  can  at 

tiiould  come  to  bis  turn.   And  thefe  were  called  e/cu-  moft  order  reparation  in  point  of  honour;  as,  to  • 

compel 
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Chi'iAy.  compel  the  defendant  mtndacium  fiii  ipft  hnpintre,  or 
|      to  cake  tbe  lie  that  he  has  given  upou  hiuifelf,  or 

Chiam.  ^  [Q  make  fuch  other  fubmiflion  as  the  Invs  of  honour 
.  '  may  require.  As  to  the  other  point  of  its  civil  jarii'- 
diction,  the  redreffing  of  ufurpations  and  encroach- 
ments in  matters  of  heraldry  and  coat-ancour ;  it  is 
the  bofinefc  of  this  cottft,  according  to  Sir  Matthew 
Hale,  to  adjuft  the  rights  and  armorial  enligns,  bear- 
ings, crefts,  liipporters,  pennons,  &c.  ■,  and  alfo  rights 
of  places,  precedence,  where  the  king's  patent  or 
a6l  of  parliament,  which  cannot  be  over-ruled,  by  ibis 
court,  have  not  already  determined  it.  The  pro- 
ceedings of  this  court  are  by  petition  in  a  fummary 
way  :  and  the  trial  not  by  a  jury  of  twelve  men,  but 
by  Witttefles,  or  by  combat.  But  as  it  cannot  impri- 
fon,  not  being  a  court  of  record  ;  and  a',  by  the  rcfo- 
lotions  of  the  foperior  courts,  it  is  now  confined  to  fo 
narrow  ^tid  retrained  a  jurifdiction  ;  it  has  fallen  into 
contempt.  The  marOialling  of  coat-armour,  which 
Wits  formerly  the  pride  and  lludyof  all  tbe  bed  fa* 
milies  in  the  kingdom,  is  now  greatly  difregarded  ; 
and  has  fallen  into  the  hands  of  certain  ofEcers  and  at- 
tendants upon  this  court,  called  hsraJds,  who  cuufidcr 
;t  only  as  a  matter  of  lucre,  and  not  of juftice  :  where- 
by fuch  faliity  and  confufion  have  crept  into  their  re- 
cords  (which  ought  to  be  the  (landing  evidence  of  fa- 
milies, defecnts,  and  coat  armour),  that  though  for- 
merly fome  credit  has  been  paid  to  their  teftimony, 
now,  even  their  common  fcal  will  not  be  received  as 
evidence  in  any  court  of  juftice  in  the  kingdom.  But 
their  original  vifttaiion  books,  compiled  when  pro- 
gress were  folemnly  and  regularly  made  into  every 
part  flf  the  kingdom,  to  inquire  into  the  flare  of  fami- 
lies, and  to  regifter  fuch  marriages  and  defecnts  as 
were  verified  to  them  upon  oath,  arc  allowed  to  be 
good  evidence  of  pedigrees. 

1.  As  a  criminal  court,  when  held  before  the  lord 
high  conflableof  England  jointly  with  the  earl  mar- 
ihal,  it  had  jurifdiftion  over  pleas  of  life  and  mem- 
ber, arifing  in  matters  of  arms  and  deeds  of  war,  as 
well  oat  of  the  realm  as  within  it.  Bat  the  criminal 
as  well  as  civil  part  of  its  authority  is  fallen  into  en- 
tire difufe:  there  having  been  no  permanent  high 
eouftable  of  England  (hut  only  pro  I>jc  the,  at  coro- 
nations and  the  like),  tince  the  attainder  and  execu- 
tion of  Stafford  Duke  of  Buckingham,  in  the  i  gth  year 
of  Henry  VIII. ;  the  authority  and  charge,  both  in 
war  and  pence  being  deemed  too  ample  for  a.  fobjed ; 
fo  ample,  that  when  tbe  chief  juftice  Pinenx  was  afked 
l»y  King  Henry  VIII.  how  far  they  extended  >  he  de- 
clined anfwering;  and  fsid,  the  decifion  of  that  quef- 
lion  belonged  to  the  law  of  arms,  and  not  to  the  law 
of  England. 

CHIVES,  in  botany,  are  (lender  thread-like  fob* 
ftances,  generally  placed  within  thcblolTom,  and  firr- 
rouuding  the  Pointais.  They  arc  formed  of  the 
woody  (obftance  of  tbe  plant. 

CHIUM  m  armor,  in  the  natural  hirtory  of  the  an- 
cients, the  name  of  a  black  marble,  called  alio  the 
lapis  opfidmnut.  It  is  very  hard,  and  of  a  fine  black ; 
and,  befidc  the  many  ufes  which  the  ancirnts  put  it  to, 
is  well  known  among  our  goldftniihs  by  the  name  of 
the  toitchfldtii ;  moll  of  them  being  t'nrnifhed  with 
nothing  better  for  this  porpofe  than  a  piece  of  this: 
Lhough  the  bafaltes^  which  might  be  had  plentifully 
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enough,  is  greatly  preferable  for  thole  ufes;  any  black  Chium 
marble,  however,  that  is  tolerably  .hard,  will  do.  I 
There  is  a  very  tine  and  elegantly  fmooth  marble,  of  CricoUtg. 

a  compact  texture,  and  finegloily  black,  but  mowing  "  ' 

no  glittering  panicles  when  trcOt  broken,  as  moft  of 
the  black  marbles  do.  It  is  extremely  hard,  and  cms 
with  difficulty,  but  is  capable  of  the  bigheft  poliflt  of  a- 
ny  marble.  The  ancients  had  it  from  Ethiopia  and  the 
ifland  of  Chios ;  we  have  it  from  Italy. 

Chwm  V'mutiiy  Chian  JViat,  or  wine  of  the  growth 
of  the  illand  of  Chios,  now  Scio,  is  commended  by 
Diofcorides  as  affording  good  nouriflimtnt,  rit  to  drink, 
kfs  difpofed  to  intoxicate,  endued  with  the  virtue  of 
retraining  deHuxions,  and  a  proper  ingredient  in  oph- 
thalmic medicines.  Hence  Scrifconms  Largus  direds 
the  dry  ingredients  in  collyria  for  the  eyes  to  be 
made  up  with  Chian  wine. 

CHIUN,  or  Chsvan,  in  Hebrew  antiquity.  We 
meet  with  this  word  in  the  prophet  Amos,  cited  in  the 
Ai5ls  of  the  Apcftles.  Si  Luke  reads  tbe  paflagc 
thus  f  "  Ye  took  op  the  tabernacle  of  Moloch,  and  the 
flar  of  your  god  Kemphan,  figures  which  ye  made  to 
worlhip  them."  The  import  of  the  Hebrew  is  as  fol- 
lows: "Ye  have  borne  the  tabernacle  of  your  kings, 
and  the  pedeftal  (the  ihiun J  of  your  images,  tbe  ifar 
of  your  gods,  which  ye  made  to  yourfclves."  The  Sep* 
tuagint  in  all  probability  read  Repham  or  Rtvan,  in- 
Head  of  Chiun  or  Chtvmi,  and  took  the  pcdcllal  for  ^ 

Some  fay  that  the  Septuagint,  who  made  their  tranf- 
lation  in  Egypt,  changed  the  word  Chiun  into  that  of 
Rtviphan  occanfc  tbey  -had  the  fame  ftgnification. 
M.  Bafnage,  in  his  book  intitled  Jt-vijb  Antiquities, 
after  having  difcourfed  a  good  deal  upon  Chha  or  Rem- 
phaii,  concludes  that  Moloch  was-  the  fun,  and  Chios:, 
Chiun,  or  Rcmphan,  the  moon.. 

CKLAMYS,  in  antiquity,  a  military  habit  worn  by 
the  ancients  over  the  tunica.  It  belonged  to  tbe  pa* 
tricians,  and  was  the  fame  in  the  time  of  war  that  the 
toga  was  in  the  time  of  peace.  This  fort  of  gown  was 
called  p'ula,  from  the  rich- embroidery  with  figures  in 
Phrygian  wprk ;  and  purpurea,  becaufa  the  gronnd- 
Wotk  was  purple.  The  cblamydes  of  the  emperors 
were  all  purple,  adorned  with  a  golden  and  embroider- 
ed border. 

CHLOE1A,  in  antiquity,  a  fcftival  celebrated  at 
Atlu-nsin  honour  of  Ceres,  to  whom,  under  the  name 
Xx*«,  /.  e.  Grttjt,  ihcy  facrifieed  a  ram. 

CHLORA,  in  botany,  a  genus  of  the  monogynii 
order,  belonging  to  the  octandria  c|a is  of  plants.  The 
calyx  is  oclophyllous,  the  corolla  monopctalous  and 
oclond ;  the  capfule  unilocular,  bivalved,  and  poly* 
fpcrmosss. 

CHLOROSIS,  in  medicine,  a  difeafe,  commonly 
called  the  gretn-fickntfs,  incident  to  young  girls.  See 
(the  Index  fubjoined  to)  Medicine. 

CHOCOLATE,  in  commerce,  a  kind  of  parte  or 
cake  prepared  of  .certain  ingredients,,  the  balis-of  which 
is  cacao.  See  Cacao. 

The  Indians,  in  their  firft  making  of  chocolate,  ufed 
to  roaft  the  cacao  in  earthen  pots;  and  having  after- 
wards cleared  it  of  the  hufks,  and  bruilcd  it  between 
two  Hones,  they  made  it  into  cakes  with  their  hands* 
The  Spaniards  improved  this  method:  when  the  cacao 
is  properly  roaftcd  and  will  cleaned,  they  pound  it  iu 

a. 
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a  mortar,  to  reduce  It  into  a  coarfe  mafs,  which  they 
afterwards  grind  on  a  ftone  till  it  be  of  the  utmoft 
fincncfs:  the  pafte  being  fufficiently  ground,  is  put 
quite  hot  into  tin  moulds,  in  which  it  congeals  in  a 
very  little  time.  The  form  of  thefe  moulds  is  arbi- 
trary: the  cylindrical  ones,  holding  two  or  three 
pounds,  are  the  mod  proper;  becaufe  the  bigger  the 
cakes  are,  the  longer  ihey  will  keep.  Obfcrvc,  that 
thefe  cakes  arc  very  liable  to  take  any  good  or  bad 
fcent,  and  therefore  they  mud  be  carefully  wrapt  up  in 
paper,  and  kept  in  a  dry  place.  Complaints  arc  nude, 
that  the  Spaniards  mix  with  the  cacao  nuts  too  great  a 
quantity  or  cloves  and  cinnamon,  befides  other  drugs 
without  number,  as  mulk,  ainbergreafe,  &c.  The 
grocers  of  Paris  ufe  few  or  none  of  thefe  iNgredients  : 
they  only  choofe  the  beft  nuts,  which  arc  called  cargc- 
cut  from  the  place  from  whence  they  are  broughtr-- 
and  with  thefe  they  mix  a  very  (mall  quantity  ol  cin. 
namon,  the  frcflieft  vanilla,  .and  the  fincft  fugar,  but 
very  fcldom  any  cloves.  In  England,  the  chocolate  ia 
made  of  the  fimple  cacao,  excepting  that  fomctiines 
fugar  and  fumetimcs  vanilla  is  added. 

Chocolate  ready  made,  and  cacao  pafte,  arc  prohi- 
bited to  be  imported  into  Britain  from  beyond  the  feas. 
If  made  and  fold  in  Great  Britain,  it  pays  inland  duty 
1%.  (A.  ftr  lb.  avoirdopoife:  it  muft  be  inclofcd  in 
pipers  containing  one  pound  each,  and  produced  at 
the  excife-officc  to  be  ilamped.  Upon  three  days 
notice  given  to  the  officer  of  excifc,  private  families 
may  make  chocolate  for  their  own  ufe,  provided  no 
lefs  than  half  an  hundred  weight  of  nuts  be  made  at 
one  time. 

The  chocolate  made  in  Portugal  and  Spain  is  not 
near  fo  well  prepared  as  the  Englifli,  depending  per- 
haps on  the  machine  employed  there,  viz.  the  double 
cylinder,  which  feems  very  well  calculated  for  exad 
triture.  If  perfectly  prepared,  no  oil  appears  on  the 
folution.  London  chocolate  gives  up  no  oil  like  the 
foreign  5  and  it  alfo  may,  in  tome  mcafure,  depend  on 
the  thicknefs  of  the  preparation.  The  folution  re- 
quires more  care  than  is  commonly  imagined.  It  is 
proper  to  break  it  down,  and  diffolve  it  thoroughly  in 
cold  water  by  milling  it  with  the  chocolate  ftick.  If 
beat  is  applied,  it  fhould  be  done  flowly :  for,  if  fud- 
deuly,  the  heat  will  not  only  coagulate  it,  but  fepa- 
rate  the  oil }  and  therefore  much  boiling  after  ic  is 
diffolvcd,  is  hartful.  Chocolate  is  commonly  required 
by  people  of  weak  ftoroachs  j  but  often  rejected  for 
want  of  proper  preparation.  When  properly  prepa- 
red, it  is  eafily  diffolvcd  ;  and  an  excellent  food  where 
a  liquid  nutrient  vegetable  one  is  required,  and  is  lefs 
flatulent  than  any  of  the  farinacea. 

Mr  Henly,  an  ingenious  electrician,  has  lately  dif- 
covcred  that  chocolate,  frefh  from  the  mill,  as  it  cools 
in  the  tin-pans  into  which  it  is  received,  becomes 
flrongly  electrical  i  and  that  it  retains  this  property 
for  fome  time  after  it  has  been  turned  out  of  the  pans, 
but  foon  lofes  it  by  handling.  The  power  may  be  once 
or  twice  renewed  by  melting  it  again  in  an  iron  ladle, 
and  pouring  it  into  the  tin  pans  as  at  firft  ;  bukwhen 
it  becomes  dry  and  powdery,  the  power  is  not  capable 
of  Ueing  revived  by  fimple  melting  •.  but  if  afhiall  quan- 
tity of  olive  oil  be  added,  and  well  mixed  with  the  cho- 
colate in  the  ladle,  its  electricity  will  be  completely  rc- 
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ftored  by  cooling  it  in  the  tin-pan  as  before.    From  Chocolate 
this  experiment  he  conjectures-  that  there  is  a  great  I 
affinity  between  phlogillon  and  the  electric  fluid,  if  in-  t*ondrof- 
decd  ihey  be  not  the  fame  thiug.  t  tcryK"-  ^ 

Ch oc olate- N at  Tree.    See  Cacao. 

CHOENIX,  xo"'l>  *n  ancient  dry  mcafure,  con- 
taining the  48th  pan  of  a  mtdimmn,  or  lix  bufhcls. 

CHOERILTJS,  a  tragic  poet  of  Athens  about  the 
64th  Olympiad.  He  wrote  150  tragedies,  of  which 
13  had  obtained  the  prize. — An  hiflorian  of  SsoiOS.— ■ 
Two  other  poets,  one  of  whom  was  very  intimate  with 
Herodotus,  fie  wrote  a  poem  on  the  victory  which 
the  Athenians  had  obtained  over  Xerxes ;  and  i>r\  account 
of  the  excellence  of  the  compofition  he  received  a  piece 
of  gold  for  each  VCrfe  from  the  Athenians.  The  other 
was  one  of  Alexander's  flatterers  and  friends. 

-GfiOERlNiE,  in  antiquity,  a  kind  of  fea-fhells, 
with  which  the  ancient  Greeks  ufed  to  give  their  fnf- 
frage  or  vote. 

CHOIR,  that  pan  of  the  church  or  cathedral  where 
choirifters  fing  divine  fcrvicc ;  it  l*feparated  from  the 
chancel  where  the  communion  is  celebrated,  and  alfo 
from  the  nave  of  the  church  where  the  people  are 
placed  :  the  patron  is  faid  to  be  obliged  to  repair  to  the 
choir  of  the  church.  It  was  in  the  time  of  Conftan- 
line  that  the  choir  was  feparated  front  the  nave.  In 
the  twelfth  century  they  began  to  indole  it  with  walls; 
but  the  ancient  balulliades  have  fmce  been  rcftorcd, 
out  of  a  view  to  the  beauty  of  architecture. 

Choir  in  nunneries,  is  a  large  hall  adjoining  to  the 
body  of  the  church,  fcparaicd  by  ;t  grate,  where  the 
nuns  fing  the  office. 

CHOISI  (Francis  Timoleon  de),  dean  of  i'ie  cathe- 
dral of  Bayeux,  and  one  of  the  forty  of  the  French 
academy,  was  born  at  Paris  in  1644.  In  1685,  he  was 
fent  with  the  chevalier  de>  Cbamont  10  the  king  of 
Siam,  and  w  :s  ordained  pricft  in  the  Indies  by  the  a- 
poftolical  vicar.  He  wrote  a  great  number  of  works, 
jn  *  polite,  florid,  and  eafy  Ailet  the  principal  of 
which  are,  i.Four  dialogues  on  the  Immortality  of 
the  Soul,  ere.  2.  Account  of  a  voyage  to  Siam.  3.  An 
Ecclcfiaftical  Hiftory,  in  11  vols.  4(0.  4.  Life  of  Da- 
vid, with  an  interpretation  of  the  Pfalms.  5.  Life 
of  Solomon,  crc.  he  died  at  Paris,  in  1 724. 

CHOLEDOCHUS,  in  anatomy,  a  term  applied  to 
a  canal  or  duct,  called  alfo  duftus  communis;  formed 
of  the  union  of  the  porus  bilarius  and  ductus  cyfticus. 
The  word  comes  from  x»*»>  cboler ;  and  A%»pai,  1  re~ 
ct'tvtf  or  contain. 

The  choledochns  ductus  palling  obliquely  to  the  low- 
er-end of  the  duodenum,  ferves  to  convey  the  bile 
from  the  liver  to  the  inicftines.    See  Anat.  n°Q7. 

CHOLER.    Sec  Bile. 

CHOLERA  morbus,  a  fudden  eruption  or  over- 
flowing  of  the  bile  or  bilious  matters  both  upwards  and 
downwards.  See  (the  Index  fubjoined  to)  Medicine. 

CHOMER,  orOMER.    See  Co  airs. 

CHONDRILLA,  in  botany,  a  genus  of  the  poly- 
gamia  equalis  order,  belonging  to  the  fyngencfia  clafs 
of  plants;  and  in  the  natural  method  ranking  under 
the  491b  order,  Combeftt*,  The  receptacle  is  naked; 
the  calyx  calculated  ;  the  pappus  fimple  and  ftalked  \ 
the  florets  in  a  manifold  feries. 
'  CHONDROPTERYGII,  in  ichthyology,  a  term 
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formerly  applied  to  the  order  of  dikes  now  called 
amphibia  nantcs  by  Linnxus.    Sec  Amphibia. 

CHOP-CHURCH,  or  Church  •CHOPPER)  a  name, 
,  or  rather  nick-name,  given  to  parfotvs  who  make  a 
practice  of  exchanging  benefices.  Sec  Permeation. 

Chop-church  occurs  man  ar.cicr.t  ftatnte  as  a  lawful 
trade  or  occupation  ;  and  fomeof  the  judges  fay  it 
was  a  good  addition.  Brook  holds  that  it  was  no  occu- 
pation, but  a  thing  permiflble  by  law. 

CHOPIN,  or  ChOPINB,  a  liquid  meafure  ufed  both 
in  Scotland  and  France,  and  equal  to  half  their  pine. 
Sec  Pi nt  and  Measure. 

Chopin  (Rene),  a  famous  civilian  born  at  Bailleul 
in  Anjoa  in  1537.  He  was  advocate  in  the  parliament 
of  Paris,  where  he  pleaded  for  a  long  time  with  great 
reputation.  Heat  fall  mat  himfclf  up  in  his  c'wfet  $ 
and  compofed  many  works,  which  have  been  collect- 
ed together,  and  printed  in  6  vols,  folio.  He  died  at 
Paris  in  1606. 

CHORAL,  fignifies  any  perfon  that,  by  virtue  of 
any  of  the  orders  of  the  clergy,  was  in  ancient  times 
admitted  to  fit  and  ferve  God  in  the  choir. 

Dugdale,  in  his  hiftory  of  St  Paul's  Church,  fays, 
that  there  were  with  die  chorus  formerly  fix  vicars 
choral  belonging  to  that  church. 

CHORASSAN,  or  Khorassan,  a  province  of 
Perfia  adjoining  to  Ufbec  Tartary.  This  was  the  an- 
cient Baetria,  and  the  birth-place  of  Kocli  Khan. 
CHORAX,  orCHARAx.  Sec  Characens. 
CHORAZIM,  or  Chokazin,  (Luke,  Mathew), 
a  town  of  Galilee  :  whofc  wretched  incredulity  Chriit 
deplores  :  now  dcfolatc,  at  two  miles  diflancc  from 
Capernaum. 

CHORD,  or  Corp,  primarily  denotes  a  flender 
''  See  Cor-  rope  or  cordage  *.  The  word  is  formed  of  the  Latin, 
*'  .'•  chorda,  and  that  from  the  Greek,  ^K*,  a  gat,  whereof 
firings  may  be  made. 

Chord,  in  geometry,  a  right  line  drawn  from  one 
part  of  an  arch  of  a  circle  to  another.  Hence, 

Chord  of  an  drch  ,  is  a  right  line  joining  the  ex- 
tremities of  that  arch. 

Chord*  in  mufie,  the  nnimi  of  two  or  more  founds 
uttered  at  the  fame  time,  and  forming  together  an  en- 
tire harmony. 

The  natural  harmony  prodaced  by  the  refouatice  of 
a  founding  body,  is  compofed  of  three  different  founds, 
without  reckoning  their  oftaves;  which  form  among 
thcmfclvcs  the  inoft  agreeable  and  perfect  chord 
that  can  pofTibly  be  heard  :  for  which  rcafou  they  arc 
called,  on  account  of  their  excellence,  ptrftS  chords. 
Hence,  in  order  to  render  this  harmony  com- 
plete, it  is  necefiary  that  each  cord  Ihould  atleaft 
confift  of  three  founds.  The  trio  is  likewife  found 
by  nmficians  to  include  the  perfection  of  harmony ; 
whether  becaufe  in  this  all  the  cords,  and  each  in  its 
full  perfection,  are  ufed  s  or,  becaufe  upon  foch  occa* 
(ions  as  render  it  improper  to  nfe  them  all,  and  each 
in  its  integrity,  arts  have  been  fuccefsfully  practifed 
to  deceive  the  ear,  and  to  give  it  contrary  periuafion, 
by  deluding  it  with  the  principal  founds  of  each  tharJ, 
in  fuch  a  manner  as  to  render  it  forgetful  of  the  other 
founds  necefiary  to  their  completion.  Yet  the  octave 
of  the  principal  found  produces  new  relations,  and 
new  confoiunccs,  by  the  completion  of  the  intervals: 
Voiu  IV. 
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:hey  commonly  add  this  octave,  to  have  the  afliro- 
Uluge  of  all  the  confonances  in  or.e  and  the  fame  ' 
chord;  fSccCoNsox  ancs.)  Moreover,  the  addition  of 
the  dittonance  (fee  Discord),  producing  a  fourth 
found  fupcracided  to  the  perfect  chord,  it  becomes  in- 
dupenfmly  ncceflary,  if  we  would  render  the  cord  full, 
that  we  ihould  include  a  fourth  part  to  exprefs  this 
diflbnance.  Thaa  the  ferics  of  chords  can  neither 
be  complete  nor  connected  but  by  means  of  font 
parts. 

Chords  are  divided  into  perfect  and  imperfect.  The 
pnftft  thord  is  that  which  we  have  latclv  defcrifced  ; 
which  is  compofed  of  the  fundamental  found  btlow, 
of  its  third,  is  firth,  and  its  octave :  they  are  likewife 
fubdtvided  into  major  and  minor,  according  as  the 
thirds  which  enter  into  their  compofition  arc  fiat  or 
fiiarp:  (See  Interval.)  Sorr.e  authors  likewife 
give  the  name  of  pirfM  to  all  chords,  even  to  diflb- 
nances,  whofe  fundamental  founds  arc  below.  Im- 
perfect chords  are  thofe  in  which  the  fixth,  inftead  of 
the  fifth,  prevails,  and  in  general  all  thofe  whofe  low* 
eft  are  not  their  fundamental  founds.  Thcfc  deno- 
minations, which  had  Ixc-a  given  before  the  fundamen- 
tal bafs  was  known,  are  now  moft  unhappily  applied: 
thofe  of  chords  dlrtS  and  rtverfed,  arc  much  more 
fnitableinthe  fame  fenfe. 

Chords  are  once  more  divided  into  confonances  and 
difibnanccs.  The  chords  denominated  cwforxn-cts, 
are  the  perfect  chord,  and  its  derivatives:  every 
other  chord  is  a  di'jQnar.ce. 

A  table  of  both,  according  to  the  fyftcm  of  M.  Ra- 
mcau,  may  be  fcen  in  Roullcau's  Mulical  Dictionary, 
vol.  I.  p.  27- 

After  the  table  to  which  our  readers  have  been  re- 
mitted, Ron tfcau adds  the  followingobfervations, which 
are  at  the  fame  time  fo  juft  and  fo  important,  that  we 
fhould  be  very  forry  if  they  efcape  the  reader's  atten- 
tion. 

At  the  words  harmony fundamental  iafs,  conrpoft- 
tiont  &c.  he  pmmifes  to  treat  concerning  the  manner 
of  ufing  all  the  chords  to  form  regular  harmony  ;  and 
only  adds,  in  this  place,  the  nibfeqnent  reflections. 

1.  It  is  a  capital  error  10 imagine,  that  the  methods 
of  inverting  the  fame  chord  arc  in  all  cafes  equally 
eligible  for  the  harmony  and  for  the  exprellion. 
There  is  not  one  of  thefe  different  arrangements  but 
had  its  proper  character.  Every  one  feels  the  con- 
traft  between  the  foftnefs  of  the  fallc  fifth,  and  the 
grating  found  of  the  tritone,  though  the  one  of  thefe 
intervals  is  produced  by  a  method  of  inverting  the 
other.  With,  the  feventh  dim ini (bed,  and  the  fecond 
redundant,  the  cafe  is  the  fame  with  the  interval  of  the 
fecond  in  general  ufe,  and  the  feventh.  -  Who  does 
not  feci  how  much  more  vocal  and  fonoreus  the  fifth 
appears  when  compared  with  the  fourth  i  The  chord 
of  the  great  fixth,  and  that  of  the  letter  fixth  minor, 
are  two  forms  of  the  fitme  fundamental  chord:  but 
how  much  lefs  is  the  one  harmonious  than  the  other  ? 
On  the  contrary,  the  chord  of  the  lcfler  fixth  major  is 
much  more  pleating  and  cheerful  than  that  of  the  falfe 
fifth.  And  only  to  mention  the  moll  fimple  of  all 
chords,  reflect  on  the  tnajeity  of  the  perfect  chord, 
the  fweetnefsof  that  which  is  called  the  chord  of  the 
fixth,  and  the  infipidity  of  that  which  is  compofed  of 
4  V  a  fixth 
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a  fixtb.  and  a  fourth  ;  an  ot  mem,  nowever,  compo- 
fed  of  the  fame  founds.  In  general,  the  redundant 
intervals,  the  (harps  in  the  higher  pare,  arc  proper  by 
their  feverity  to  exprefs  violent  emotions  of  mind, 
iuch  as  anger  and  the  rougher  patterns.  On  the  con- 
trary, flats  in  the  higher  parts,  and  diutiniihed  inter- 
vals, form  a  plaintive  harmony,  which  melts  the  heart. 
There  are  a  multitude  of  fimilar  obfervacions,  of 
which  when  a  mttfician  knows  how  to  avail  himfelf, 
he  majr  command  at  will  the  affections  of  thofe  who 
near  him. 

3.  The  choice  of  Ample  intervals  is  fcarceJy  of  lefs 
importance  than  that  of  the  chords,  with  regard  to 
the  Rations  in  which  they  ought  to  be  placed.  It  is, 
for  inftance,  in  the  lower  parts  that  the  fifth  and  oc- 
tave mould  be  ufed  in  preference ;  in  toe  upper  parts, 
the  third  andfixth  are  more  proper.  If  you  tranfpofe 
this  order,  the  harmony  will  be  ruined  even  tho'  the 
fame  chords  arc  preferred. 

3.  In  a  word,  the  chords  are  rendered  ftill  more 
harmonious,  by  being  approximated  and  only  divided 
by  the  fmalleft  practicable  intervals,  which  arc  more, 
fuitable  to  the  capacity  of  the  ear  than  fuch  as  are  re- 
mote. This  is  what  we  call  ctntracling  the  harmony, 
an  art  which  few  coinpoftrs  have  flail  and  abilities 
enough  to  put  in  practice.  The  limits  in  the  natural 
compafs  of  voices,  afford  an  additional  reafon  for  lcf- 
fening  the  diftattce  of  the  intervals,  which  compofe 
the  harmony  of  the  choi  us,  as  much  as  pojliblc.  We 
may  affirm,  that  a  chorus,  is  improperly  compolcd, 
when  the  distance  between  the  chads  increafes  ;  when 
thofe  who  perform  the  different  parts  are  obliged  to 
f cream ;  when  the  voices  rife  above  their  natural  ex- 
tent, and  are  fo  remotely  diftant  one  from  the  other 
that  the  perception  of  hannoaical  relations  between 
them  is  loft. 

We  fay  likewife,  that  an  inftrument  is  iu  concord 
when  the  intervals  between  its  fixed  founds  are  what 
they  ought  to  be  ;  we  lay  in  this  fenfe,  that  the  chords 
of  an  inftrument  are  true  or  falfe,  that  it  preferves  or 
docs  not  preferve  its  chords.  The  fame  form  of  {peak  - 
ing  is  ufed  for  two  voices  which  fing  together,  or  for 
two  founds  which  are  heard  at  the  fame  time,  whether 
in  unifon  or  in  parts. 

Cho&ds,  or  Cords,  of  Mitfical  injlmmcnts,  are 
firings,  bvthc  vibrationof  which  the  fen  Onion  of  found 
is  excited,  and  by  the  diviiions  of  which  the  feveral 
degrees  of  tone  arc  determined. 

CIIORDEE,  in  medicine  and  furgcry,  a  fymptom 
attending  a  gonorrhoea,  confining  in  a  violent  pain 
under  the  frenum,  and  along  the  duct  of  the  urethra 
during  die  erection  of  the  penis,  which  is  incurvated 
downwards.  Thefe  erections  arc  frequent  and  invo- 
luntary. 

CHOP..EA  Sa  ncti  Viti.    See  Virus's  Dance. 
CHORF.PISCOPUS,  an  officer  in  the  ancient 
church,  about  whofc  function  the  learned  arc  ex- 
tremely divided,   The  word  «*«•»** 
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Thc  chorepifcopi  were  fuffragan  or  local  hilltops, 
holding;  a  middle  rank  between  bimops  and  preibyters, 
and  delegated  to  cxercifc  epifcopd  jiriuiction  within 
certain  diftricts,  when  the  boundaries  of  particular 
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churches,  over  with  fcparate  bifhops  prefided,  were  Chorcpu*- 
conlidcrably  enlarged.  Jt  is  not  certain  when  this  of- 
fice was  firft  introduced :  fbme  trace  it  to  the  clofe  of 
the  firft  century ;  others  tell  us,  that  chorepifcopi 
were  not  known  in  the  caff  till  the  beginning  of  the 
fourth  century  :  and  in  the  weft  about  the  year  439. 
They  ccafed  both  in  the  eaft  and  weft  in  the  tenth 
century. 

Choeefiscom/S  is  alfo  the  name  of  a  dignity  ftill 
fubfifting  in  fome  cathedrals,  particularly  in  Ger- 
many ;  Sgnifying  the  fame  with  chore  eptfetpus,  or 
"  bifliop  of  the  choir."  The  word,  in  this  fenie,  does 
not  come  from  x*fot>  ft***  1  b&XW**  f*ehr,  fitc.  In 
the  church  of  Cologne,  fire,  the  firft  chanter  is  called 
ckorcpifcopus. 

CHOREUS,  Xepsj©.,  a  foot  in  the  ancient  poetry, 
more  commonly  called  irochtcus.  SccTaocHEE. 

CHOR1AMBUS,  in  ancient  poetry,  a  foot  con- 
fining of  four  fyllables,  whereof  the  firft  and  loft  are 
long,  and  the  two  middle  ones  are  wort  ;  or,  which 
is  the  fame  thing,  it  is  made  tip  of  a  rrochscus  and 
iambus  t  fuch  is  the  word  nobHstat. 

CHORION,  in  anatomy,  the  exterior  membrane 
which  inverts  the  foetus  in  the  uterus.   Sec  Foetus. 

CHOROBATA,  or  Chorobatf.s,  a  kind  of  wa- 
ter level  among  the  ancients,  of  the  figure  of  the  let- 
ter T,  according  to  Vitruvius's  defcription. 

CHOROGRAPHY,  the  art  of  making  a  map  of 
fome  country  or  province. 

Chorography  differs  from  geography,  as  the  de- 
fcription of  a  particular  country  is  different  from  that  of 
the  whole  earth;  and  from  topography,  as  the  de- 
fcription  of  a  country  is  different  from  that  of  a  town 
ordiftrict.  Sec  thearticles  Ge  og r afh y,  Topogra- 
ph y,  and  Mar. 

CHOROIUES,  or  Ciioroeides,  in  anatomy,  a 
term  applied  to  feveral  parts  of  the  body  ;  bearing  fonic 
refemblance  to  the  chorion.  The  word  is  formed  front 
XXt'-t  chorion,  and»>/»<,  likeneft. 

Choroides  is  particularly  ufed  for  the  inner  mem- 
brane which  immediately  inverts  the  brain;  fo  called 
as  being  intermingled  with  a  great  number  of  blood- 
vefTcls,  like  the  chorion :  but  more  uloally  denominated 
the  pia  muter,  or  turiiinse  tenuis. 

Plexus  or  Lacis  Choro/des,  is  a  knot  of  veins  and 
arteries  in  the  anterior  ventricle  of  the  brain,  woven 
out  of  the  branches  of  the  carotid. 

Choroides  is  alfo  applied  to  the  inner  and  poilc- 
rior  tunic  of  the  eye,  immediately  under  the  Scleroti- 
ca. It  is  foft,  thin,  and  black  ;  and  its  inner  or 
concave  furface  is  very  fn.ooth  and  polilhcd.  It  has 
its  name  from  its  being  interfperfed  with  veffcls. 

CHORUS,  in  dramatic  poetry,  one  or  more  per- 
fons  prefent  on  the  ftage  during  the  reprefentation, 
and  fuppofed  to  be  by-flanders  without  any  fharc  in 
the  action. 

Tragedy  in  its  origin  was  no  more  than  a  fingle 
chorus,  who  trod  the  flage  alone,  and  without  any 
actors,  fingtng  dithyrambics  or  hymns  in  honour  of 
Bacchus.  Thefpis,  10  relieve  the  chorus,  added  an 
actor,  who  rehearfed  the  adventures  of  fome  of  their 
heroes;  and  iEfchylus,  finding  a  fingle  perfon  too  dry 
an  entertainment,  added  a  fecond,  at  the  fame  time 
reducing  the  fmging  of  the  chorus,  to  nuke  more 
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Chorus,  room  for  the  recitation.  B-.u  when  once  tragedy  be- 
I  gan to  be  formed,  the  recitative,  which  at  firft  was  in- 
ohroc,  [ended  only  as  an  acceflbry  part  to  give  the  chorus  a 
breathing  time,  became  a  principal  part  of  the  trage- 
dy. At  length,  however,  the  chorus  became  inferted 
and  incorporated  into  the  action :  fotnetimes  it  was  to 
fpeak ;  and  tlien  Uieir  chief,  whom  they  called  nry- 
pi*™,  fpoke  in  behalf  of  the  reft :  the  Jmging  was 
performed  by  the  whole  company ;  fo  that  when  the 
coryphaeus  ftrockioto  a  fong,  the  chorus  immediately 

juiacc  hi.n. 

The  chorus  fornctimcs  alfo  joined  the  actors  in  the 
coarfe  of  the  reprcfentation,  with  their  plaints  and  la- 
mentations on  account  of  any  unhappy  accidents  that 
befel  them:  but  the  proper  fnn&iou,  and  that  for 
which  it  Teemed  chiefly  retained,  was  to  ihow  the  in- 
tervals of  the  ads:  while  the  adors  were  behind  the 
fcenes,  the  chords  engaged  the  fpedators  j  their  fcmgs 
ufually  turned  on  what  was  exhibited,  and  were  not 
to  contain  any  thing  but  what  was  fuited  to  the  fub- 
jed,  and  had  a  natural  connection  with  it  i  fo  that  the 
choros  concurred  with  the  actors  for  advancing  the  ac- 
tion. In  the  modern  tragedies  the  chorus  is  laid  alidc, 
and  the  fiddles  fupply  its  place  M.  Dacier  looks  on 
this  retrenchment  as  of  ill  confequence,  and  thinks  it 
robs  tragedy  of  a  great  part  of  its  luftre ;  he  therefore 
judges  it  neceflaiy  to  re-eftabliih  it,  not  only  on  ac- 
count of  the  regularity  of  the  piece,  bat  alfo  to  cor- 
rect, by  prudent  and  virtuous  reflections,  any  extrava- 
gances that  might  fall  from  the  mouths  of  the  adors 
when  under  any  violent  paffion. 

M.  Dacier  obferved  alfo,  that  there  was  a  chorus, 
or  grex,  in  die  ancient  comedy :  but  this  isfuppreiTed 
in  the  new  comedy,  becaufe-  it  was  ufed  to  reprove 
vices  by  attacking  particular  perfons  ;  as  the  chorus  of 
the  tragedy  was  laid  afide  to  give  the  greater  pro- 
bability to  thofe  kinds  of  intrigue  which  require  fe- 
erecy. 

Chorus,  in  mufic,  is  when,  at  certain  periods  of 
a  fong,  the  whole  company  are  to  join  the  linger  in 
repeating  certain  couplets  orverfes. 

CHOSE,  (Fr.J  «  a  thing;"  uftd  in  the  common 
law  with  divers  epithets;  vscbsfe  focal,  thofe  traufJorj, 
and  ehoft  in  atlion.  Chofe  local  is  fach  a  thing  as  is 
annexed  to  a  place,  as  a  mill  and  the  like ;  chofe  iran- 
lttory,  is  that  thing  which  is  moveable,  and  may  be  ta- 
ken away,  or  carried  from  place  to  place ;  and  chofe 
in  action  is  a  thing  incorporeal,  and  only  a  right,  as  an 
obligation  for  debt,  annuity,  &c.  And  generally  all 
caufeeffuit  for  any  debt,  duty,  or  wrong,  are  to  be 
accounted  ehofes  in  action:  and  itieems,  chofe  inac- 
tion may  be  alfo  called  tbopt  in  fitfttnet  becaufe  it 
hath  no  real  exiftence,  or  being,  nor  can  properly  be 
faid  to  be  in  our  poftffion. 

CHOSROES  I.  the  Great,  king  of  Pcrfia,  after 
his  father  Cabades,  A.  D.  eja.  He  made  peace  with 
the  Romans ;  but  broke  it  the  third  year,  and  forced 
Jultinian  to  a  difadvantagrous  peace.  Afterward,  he 
was  fo  fwcllcd  with  his  victories  as  to  bid  the  empe- 
ror's ainbaflador  follow  htm  for  audience  to  Csefarea  : 
but  Tiberius  font  an  army  under  Juilinian;  who  made 
bimfelf  nwfter  of  the  country,  and  put  Chofroes  to 
death  in  j86.  j 

Cjiosroes  II.    HLsfubjccts  puthisfather  Hortnil- 


das  in  prifon,  and  ihefou  upon  the  throne  ofPtrfu.  Ckva 
He  nfed  his  father  tenderly  at  nrlt  j  but  afterwards  I 
caufed  him  to  be  put  to  death.   This,  together  with  Own*- 
his  killing  fomc  of  the  nobility,  obliged  him  to  fly :  he  „  "a**~  , 
gave  bU  horfc  the  bridle,  which  carried  him  into  a 
town  of  the  Romans,  where  Maoricius  the  emperor 
received  him  kindly,  and  fent  an  army  under  Narfes, 
which  fct  him  agaia  upon  the  throne.   He  took  Je- 
rufalctn ;  after  this  he  made  hintfelf  mailer  of  Libya 
and  Egypt,  and  carried  Carthage.   Heraclins  fued  for 
peace  ;  which  was  ottered  bitn  on  condition,  7~'W  he 
md  kitftikjeiltjhauiddeuj  Jefitt  Chrifi  t  Hereupon  He- 
radius  attacked  him  with  fuccefs,  and  pot  him  to 
flight.    His  own  fon  purfiied  lain,  and  he  was  ftarved 
in  prifon  in  637. 

CHOUCH,  in  ornithology,  thz  trivial  name  of  a 
fpecies  of  Conves. 

CHOCS,  in  the  ealtern  military  orders,  the  title 
of  the  mcifengersof  the  divan  of  Janil'aries.  There  arc 
fevcr^l  degrees  of  honour  in  this  putt.  When  a  perlbn 
is  nrA  advanced  to  it,  he  is  called  a  tncbuk,  or  little 
chwts  1  after  this  he  is  advanced  to  be  the  aifoy  chtui  1 
that  is,  the  mcifeiigcr  of  ceremonies  ;  and  from  this, 
having  palled  through  the  office  of  ptttlma,  or  procu- 
rator of  the  effects  of  the  body,  he  is  advanced  to  be 
the  ben  chorts. 

CHOWDER- beer,  a  provincial  phrafe  of  Devon- 
fbire,iu  Engl.md,  denoting  a  cheap  and  ealily  prepared 
drink,  highly  commended  for  preventing  thefcurvy  in 
long  voyagcs,orfor  the  cure  of  it  where  it  may  have  been 
contracted.  It  is  prepared  in  the  following  manner: 
Take  twelve  gallons  of  water,  in  which  put  three 
pounds  and  a  half  of  black  fproce:  boil  it  for  three 
lioors,  and  having  taken  out  the  fir  or  fpruce,  mix 
with  the  liquor  feven  pounds  of  melafles,  and  juft 
boil  it  up ;  ftrain  it  through  a  fieve,  and  when  milk 
warm  pnt  to  it  about  four  fpconfuls  of  yeft  to  work 
it.  In  two  or  three  days  Hop  the  bung  of  the  caflc; 
and  in  five  or  fix  day. 1,  when  flue,  bottle  it  for  drinking. 
Two  gallons  of  uielallcs  are  fufncirnt  for  an  hogihead 
of  liquor:  but  if  melaffes  cannot  be  procured,  treacle 
or  coarfe  fugar  will  anfwer  the  puipofc. 

CHREiMNITZ,  the  principal  of  the  nine-towns  in 
Upper  Hungary,  fituated  about  68  miles  north-eaft 
ofPreibnrg,  andfubjeftto  the  houfe  of  Auftria.  E. 
Long.  19.  N.  Lot.  48.  41*. 

CHRENECRUDA,  a  term  occurring  in  writers 
of  the  middle  age,  and  exprcmng  a  cul'tom  of  chofe 
times;  bat  its  fignification  is  doubtful.  It  is  men- 
tioned in£ *ge Sa/ic*,  Tit.  61.  which  fays,  he  whekills 
a  man,  and  hath  not  wherewithal  to  fatisfy  the  law  or 
pay  the  fine,  makes  oath  that  he  has  delivered  up  every 
thing  he  was  pofleflcd  of ;  the  truth  of  which  mull  be 
confirmed  by  the  oaths  of  1  a  other  perfons.  Then  he 
invites  his  next  relations  by  the  father's  fide  to  pay 
off  the  remainder  of  the  fine,  having  firft  made  over 
to  them  all  his  effects  by  the  following  ceremony.  He 
goes  into  his  houfe,  and  taking  in  his  hand  a  fmall 
quantity  of  dnft  from  each  of  the  four  corners,  he  re- 
turns to  the  door,  and  with  his  face  inwards  throws 
the  dull  with  his  left  hand  over  his  (boulders  upon  his 
neareft  of  kin.  Which  done,  he  drips  to  his  Ihirt ; 
and  coming  out  with  a  pole  in  his  baud,  jumps  over 
1  h  c  h  edge ,  His  relations,  whether  one  or  fevcral,  are 
4  V  3  upon 
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Cbrifm  upon  this  obliged  to  pay  off  the  coin^jfnion  for  the 
3      murder.   Andif  tbcfe  (or  any  one  ot  them)  are  not 

ffarift.  ablctopay,  itemmfuperitittmehrcntcruda,  quipaaptrkr 
"  ""  efijaffar,  a  UU  t<Aam.tegem  componat.  Whence  it  ap- 
pears, ih»lcfireneeruda  jetiiart,  is  the  lame  with  throw- 
i  si  <*■  (he  duft,  gathered  from  the  four  corners  of  the 
houfe.  Goldaftus  and  Spelman  tranflatc  it  viridem 
L'r&ant,  «  green  grafs,"  from  the  German^™**  kraut, 
or  from  the  Dutch  green,  "green,"  an&gruid,  "graft." 
Wcndclinus  is  of  a  contrary  opinion,  who  think*  that 
by  this  ward  deuotori  pttr^cetittiis  apprtbaticuem,  [torn 
chrtln, «'  pare,  chalte,  clean  »"and  !«*/■#»,  « to  prove ;" 
fo  that  it  muft  refer  to  ihe  oaths  of  the  twelve  jurors. 
Be  this  as  it  will,  king  Childcbert  reformed  this  law 
by  a  decree,  chap.  15.  both  becaufe  it  favoured  of 
pagan  ceremonies,  and  b-eaufe  fevcral  perfons  were 
thereby  obliged  to  make  over  all  their  effects :  De 
ebrtneerttda ■/«  quam  pagantrumtmiptrc  vbfiroahant,de- 
huefis  mtnquam  vaJcat,"  quia  peripfam  cecidit  vwlternm 
feteflas. 

'  CHRISM  (from  Xp»}  I *»***),' ml  eonfecrated  by 
the  bifliop,  and  afed  in  the  Romiih  ana  Greek  churches, 
in  the  admiuiflration  of  baptifm,  confirmation,  ordi- 
nation, and  extreme  nnftion,  which  is  prepared  on 
holy  Thurfday  with  much  ceremony.  In  Spain  it  was 
anciently  the  cuftom  for  the  bifliop  to  take  one  third 
of  afol  for  the  chrifm  diftributed  to  each  church,  on 
account  of  the  kwU'am  that  entered  its  coinpolition. 

Da  Cangc  obfervea,  that  there  are  two  kinds  of 
chrifm ;  the  one  prepared  of  oil  and  balfain,  ufed  in 
baptifm,  confirmation,  and  ordination  j  the  other  of 
oil  alone,  eonfecrated  by  the  biihop,  ufed  anciently 
for  the  catechumens,,  andftillin  extrennnn&ion.  The 
Maronites,  before  their  reconciliation  with  Rome,  be- 
sides oil  and  ballam,  ufed  muik,  faffron,  cinnamon, 
rofes,  white  frankincenfe,  and  fevcral  other  drugs  men- 
tioned by  Rynaldus,  in  1541,  with  the  doles  of  each. 
The  Jcftiit  Dandini,  who  went  to  mount  Libamis  in 
quality  of  the  pope's  nuncio,  ordained,  inafynodheld 
there  in  1596,  that  chrifm  for  the  future  would  be 
made  only  of  two  ingredients,  oil  and  balfam  ;  the  one 
representing  the  human  nature  of  jefus  Chrift,  the 
other  his  divine  nature.  The  action  of  impofing  the 
chrifm  U  called  ehrifvwtim :  this  the  generality  of  the 
Romiu  divines  bold  to  be  the  next  matter  of  the  fa- 
crament  of  confirmation. 

The  chrifmation  in  baptifm  is  performed  by  the 
prieft;  that  in  confirmation  by  the  bifliop}  tli2t  in 
ordinatioo,  tec.  is  more  ufoally  ftylcd  urMhn. 

Chrism  Pence,  Chrismatis  Denarii,  otChkismai.es 
Denarii,  a  tribute  anciently  paid  to  die  bifhop  by  the 
pariih-clergy,  for  their  chrifm,  confecrated  at  Eaftcr 
for  the  enfu'ing  year:  this  was  afterwards  condemned 
as  finioniac.il. 

CHRISOM,  Chrismale,  was  anciently  the  face- 
cloth or  piece  of  linen  laid  over  the  child's  hca4  when 
it  was  baptized.  Whence,  in  the  bills  of  mortality, 
children  who  die  in  the  mouth  are  called  chrifomi.  The 
time  between  the  child's  birth  and  baptifm  was  atfo 
called  chrifomis. 

CHRIST,  an  appellation  fynonymous  with  Mcfpah, 
ufuaUy  added  to -Jefus:  and,  together  therewith,  de-' 
nominating  the  Saviour  of  the  world.'  See  Cmrisii- 
atUTV  and  MtssiAH. 

The  word  xt'*®*  ftgnifitstmointcJ,  from  xt'a>  i»«"Sn* 


"  1  anoint."  Sometimes  the  word  Chrift  is  ufed  finely,  Chrift 
by  way  of  mtonowafu,  to  denote  a  perfon  ftnt  from  | 
God,  as  an  anointed  prophet,  king,  or  pricft.  Chrifti*. 

Order  tfCmusr,  a  military  order,  founded  by  Dio-  .  mtJ- 
nyfiusl,  king  of  Portugal,  to  animaiehis  nobles  againft 
the  Moors  The  arms  of  this  order  are  gules,  patri- 
archal crofs,  charged  with  another  crofs  ai  gent:  they 
had  their  rciidencc  at  firft  at  Cafhomarin  ;  afterwards 
they  removed  to  the  city  of  Thomar,  as  being  nearer 
to  the  Moors  of  Andalulia,  and  Eilrcmadura. 

Christ  is  alfo  the  name  of  a  military  order  in  Li- 
vonia, inAitnted  in  1305  by  Albert  bifhop  of  Riga. 
The  end  of  this  mftitution  was  to  defend  the  new 
Christians,  who  were  convened  every  day  in  Livonia,, 
but  were  perfecutcd  by  the  heathens.  They  wore  on 
their  cloaks  a  fword  with  a  crofs  over  it,  whence  they 
were  alio  denominated  brothers  oj  the  /word. 

Cntasr-Burgh,  a  town  of  Poland,  near  the  lake 
Draufen,  and  about  three  Polifli  miles  from  Maricn- 
burglt. 

LHRtsr-CLurck,  a  borough -town  of  Hampfhirc,  in 
England,  30  miles  fouth-weft  of  Whichever,  near  the 
fea-coaft.  W.  Long.  3.  N.  Lat.  50. 40.   It  fends  two  - 
members  to  parliament. 

Christ -Thorn,  in  botany.    See  Rn  am 
CHRISTIAN.   See  Christiawitt  aud  Cmti- 

STIANS. 

Mofl  Christian  King,  one  of  the  titles  of  the  king- 
of  France. 

The  French  antiquariest  race  the  origin  of  thisapr 
pellation  up  to  Gregory  the  Great,  who,  writing  a 
letter  to  Charles  Martel,  occasionally  gave  him  that 
title,  which  his  fucccflbrs  have  lincc  retained. 

Christian  Religion,  that  inftituted  by  Jefus  Chrift. 
See  Christian ir V.  %■ 

CHRISTIANITY,  the  religion  of  Chriitians.  The  Origin  of 
word  is  analogically  derived,  as  other  abftraifis  from  the  ww/. 
their  concretes,  from  the  adjective  Chrifium.  This 
again  is  derived  from  the  name  Xfittt.  Chrijlui,  from 
the  word  vf/w,  I  anoint.  Chrift  is  called  the  anointed, 
from  a  cuHom  which  extenfively  prevailed  in  anti- 
quity, and  was  originally  faid  to  be  of  divine  inflitii- 
tion,  of  anointing  perfons  in  the  facerdotal  or  regal 
character,  as  a  public  figtial  of  their  confecration  to 
their  important  offices,  and  as  a  tertimony  that  hea- 
ven itfetf  was  the  guarantee  of  that  relation  which 
then  commenced  between  the  perfons  thus  confecra- 
ted and  their  fubordinatea.  %  * 

The  difciplcs  of  Jefus,  after  the  death  of  their  teach-  lij-  what 
er,  had  for  fomc  time  been  called  Nazarenei,  from  name  the  . 
Nazareth  in  Galilee  where  he  dwelt ;  which  after-  "poftl« 
wards  became  the  designation  of  a  particular  feet.  filft 
They,  who  adopted  the  principles  and  profefled  thc^"^e"d 
religion  which  he  taught,  were  firft  diftinguifhed  by  8 
the  name  of  Chrifiians  at  Antioeh.    That  profcflion, 
and  thofc  doctrines,  we  now  proceed  to  delineate  with 
as  much  perfpicnity  as  the  limits  of  oar  plan  will  ad- 
mit, yet  with  the  concifenefs  which  a  work  fo  multi- 
form and  extenfivc  requires. 

When  a  ChriAian  is  interrogated  concerning  the  l^Hncati- 
natnre  and  foundation  of  his  faith  and  practice,  his  nl-  onofchri. 
timate  reference,  his  lad  appeal,  is  to  the  facts,  the  ftiwutjr. 
docrrines,  and  the  injunctions,  contained  in  the  books 
of  1  he  Old  and  New  Teftainent.   From  thefe,  there-  . 
fore,  and  from  thefc alone,  mull  every  fairaccennt,  or 
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CbriAia*   the  materials  of  which  it  is  coinpofed,  be  extracted  or   it  is 

nity. deduced.   Other  formularies,  or  con  ft  [lions  of  faith, 
*~~v     'may,  according  to  the  Chriftian,  defervc  more  orjefs 
attention,  as  they  are  more  or  lefe  immediately  con- 
tained or  implied  in  tht  fcriptores.  But  whatever  is 
not  actually  cxprefled  in,  or  deduced  by  fair  and  ne- 
ceftltry  confcquettcc  from,  thefe  writings,  muft  be  re- 
garded as  merely  human  j  and  can  have  no  other  title 
to  our  ahem  and  observation  than  what  they  derive 
from  their  conformity  with  the  fcriptores,  with  the 
dictates  and  feelings  of  a  reformed  and  cultivated 
mind,  or  with  thofe  meafurcs  which  are  found  expe- 
dient and  ufcfd  in  human  life.   But  as  thofe  books, 
from  whence  the  Chriftian  in vcftigates  his  principles  of 
belief  and  rules  of  conduct,  have  been  varkwfly  inter- 
preted by  different  profeAbrs  and  commentators,  thefe 
diversities  have  given  birth  to  a  multiplicity  of  diffe- 
rent fects.    It  cannot,  therefore,  be  expected,  that 
any  one  who  undertakes  to  give  an  account  of  CJirt- 
ftianity,  mould  comprehend  all  the  writings  and  opi- 
nions which  have  been  propagated  and  exhibited  by 
hiftorical,  fyftematical,  or  polemical  authors.  Thefe, 
if  at  all  contained  in  fuch  a  work  as  this,  mould  be 
ranged  under  their  proper  articles,  whether  fcientirkal, 
controversial,  or  biographical.    It  is  our  prefent  bu- 
finefs,  if  poflible,  to  confine  ourfclves  to  adetail  of  fuch 
facts  and  doftrines  as  in  the  drift  and  primitive  fenfc 
of  the  word,  arc  catholic,  or  in  other  exprcifions,  to 
fuch  as  uniformly  have  been,  and  dill  are,  recognifed 
and  admitted  by  the  whole  body  of  Chriilians. 
Account  of    Wc  1,avc  alrcady  tdid  that  thefe,  or  at  lead  the 
Chriftiani-  grcatcd  number  of  them,  appeal  to  the  Scriptures  of 
ty,  whence  the  Old  and  New  tedament  as  the  ultimate  ftandard, 
dcduciUc  the  only  infallible  rule  of  faith  and  manners.   If  you 
alk  them,  by  what  authority  thefe  books  claim  an  ab- 
Iblute  right  to  determine  the  conferences  and  under* 
dandings  of  men  with  regard  to  what  they  Ihould  be- 
lieve and  what  they  ihould  Jo?  they  will  anfweryou, 
that  all  fcriptore,  whether  for  doftrine,  correction 
reproof,  was  given  by  immediate  infpiration  * 
5  God. 

The  nature     'f  ;ig*in  7°*  interrogate  them  how  thofe  books, 
of  ita  evi.  which  they  call  Script urt,  are  autlienticatcd  i  they  re- 
jectee*,    ply,  that  the  evidences  by  wliich  the  Old  and  New 
Tedament  are  proved  10  be  the  Word  of  God,  arc 
either  external  or  internal.   The  externa/  may  again 
be  divided  into  direct  or  collateral.   The  direct  evi- 
dences are  fach  as  arife  from  the  nature,  conftftency, 
and  probability,  of  the  fafts ;  and  from  the  Simplicity, 
uniformity,  competency,  and  fidelity,  of  the  telrimonies 
by  which  they  are  fupportcd.  The  collateral  evidences, 
are  either  the  fame  occurences  fupportcd  by  Hea- 
then teftnnonies,  or  others  wliich  concur  with  and 
corroborate  the  hiftory  of  Chriftianity.    Its  internal 
evidences  arife  either  from  its  exact  conformity  with 
the  character  of  God,  from  its  aptitude  to  the  frame 
and  drcuroftances  of  man,  or  from  thofe  fupernatnral 
convictions  and  abidances  which  are  iniprciTed  on  the 
mind  by  the  immediate  operation  of  the  divine  Spirit. 
Tbefe  can  only  be  mentioned  in  a  enrfory  manner  in 
g       a  detail  fo  conciSeas  the  prefent. 
How  Chri-    Such  facts  as  are  related  in  the  hiftory  of  his  reli- 
Hiaaity  k  gion,  the  Chriftian  aflerts  to  be  not,  only  confident 
bpportcd  each  with  itfelf,  but  likewife  one.  with  another.  Hence 
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,  that,  by  a  Scries  of  antecedents  and  conf&qucu-  ChrifUs- 
ces,  they  corroborate  each  other,  and  form  a  chain  wity. 
which  cannot  be  broken  but  by  an  abfolote  fubver- " 
fion  of  alt  hiltorical  authenticity.   Nor  is  this  all :  for, 
according  to  him,  the  facts  on  which  Chriftianity  is 
founded,  not  only  conftitnte  a  feries  of  themfelvcs, 
but  are  likewife  in  Several  periods  the   bed  refources 
for  Applying  the  chafms  in  the  hiftory  of  our  nature, 
and  preferring  the  tenor  of  its  annals  entire.  The 
facts  themfelves  are  either  natural  or  fupernataral. 
By  natural  facts  wc  mean  fuch  occurrences  as  happen 
or  nuy  happen  from  the  various  operations  of  mecha- 
nical powers,  or  from  the  interpolation  of  natural 
agents  without  higher  atfiftants.  Such  are  all  thecom- 
mon  occurrences  of  hiftory,  whether  natural,  biogra- 
phical, or  civil.   By  Supernatural  facts,  we  mean  fuel' 
as  could  not  have  been  produced  without  the  interpo- 
sition of  Deity,  or  at  leaft  of  powers  fuperior  to  the 
laws  of  mechanifm  or  the  agency  of  embodied  fpirits. 
Among  thefe  may  be  reckoned  the  immediate  change 
of  water  into  wine,  the  inftantaneous  cure  of  difcalt :s 
without  the  intervention  of  medicine,  the  refufcitation 
of  the  dead,  and  others  of  the  fame  kind.    In  this  or- 
der of  occurrences  may  likewife  be  numbered  the  ex- 
ertions and  exhibitions  of  prophetic  power,  where  the 
perfons  by  whom  thefe  extraordinary  talents  were 
difplayed  could  neither  by  penetration  nor  conjecture 
unravel  the  mazes  of  futurity,  and  trace  the  events  of 
which  they  fpoke  from  dieir  primary  caufes  to  their 
remote  completions.    So  that  they  mud  have  been 
the  paflivc  organs  of  fome  fuperior  Being,  to  whom 
the  whole  concatenation  of  caufes  and  effects  which 
operate  from  the  origin  to  the  confummation  of  na- 
ture, was  obvious  at  a  glance  of  thought.  7 

It  has  already  been  hinted,  that  the  facts  which  we  N»tw»l 
have  called  natural,  not  only  agree  with  the  analogy  ftft*»what, 
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of  human  events,  and  corroborate  each  other,  but  in 
a  great  many  emergencies  nobly  i  I  lull  rate  the  hiftory 


ind  how 

.-  to  the  thi- 
ol nature  in  general,    torthi?.  a  Chnitian  might  oner  ^htion  of 

one  inftance,  of  which  philofophy  will  not  perhaps  be  hiftety. 
able  to  produce  any  tolerable  fetation,  without  having 
reconrfe  to  thefaetsuponwhichChrillianiiyis  founded. 
For  if  mankind  were  originally  defect!  Jed  from  one 
pair  alone,  how  ihould  it  have  happened  that  long  be- 
fore the  date  of  authentic  hidory  every  nation  had 
its  own  diftinct  language  ?  Or  if  it  be  fuppofed,  as 
fome  late  philofo]  hers  have  maintained,  that  man  is 
an  indigenous  animal  in  every  country ;  or,  that  he 
was  originally  produced  in,  and  created  for,  each  par- 
ticular foil  and  climate  which  he  inhabits ;  flill  it  may 
be  demanded,  whence  the  prodigious  multiplicity,  the 
immcufe diverfity, of  languges i  Is  the. language  of 
every  nation  intuitive,  or  were  they  dictated  by  exi- 
gencies, and  cftablimcd  by  convention  ?  If  the  laftof 
thefe  fuppoiitions  be  true,  what  an  immenfe  period  ot 
time  mult  have  palled  ?  How  many  revolutions  of  ma- 
terial and  intellectual  nature  mud  have  happened  I 
What  acceluons  of  knowledge,  refinement,  civiliza- 
tion, muft  human  intercourse  have  gained  before  the 
formation  and  eftablilhment  even  of  the  mod  Jimplc, 
imperfect,  and  barbarous  language?  Why  is  a  period 
fo  vaft,  obliterated  fo  entirety  as  to  cfcape  the  retro- 
spect of  hiftory,  of  tradition,  and  even  of  fable  itfelf; 
Why  was  the  acquihuon  and  improvement  of  other 
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arts  So  infinitely  diftant  from  thai  of  language,  that 
theacraof  the  latter  it  entirely  loft,  whilft  wc  can 
trace  the  former  from  their  origin  through  the  vari- 
ous gradations  of  their  progrcft. 

Thcfe  difficulties,  inextricable  by  all  the  lights  of 
hiftory  or  philofophy ,  this  more  than  Cimmerian  dark- 
nefs,  is  immediately  difltpaied  by  the  Motaic  account 
of  the  confulionof  tongaes :  wifely  intended  to  fepa- 
rate  the  tribes  of  men  one  from  another,  to  replenish 
the  fnrface  of  the  globe,  and  to  give  its  multiplied  in- 
habitants thofe  opportunities  of  improvement  which 
might  be  derived  from  experiment  and  indnftry,  va- 
rioudy  exerted,  according  to  the  different  notations  in 
which  they  were  placed,  and  the  different  employ- 
ments which  thefe  lituations  dictated.  Thus  the  time 
of  nature's  exifteuce  is  limited  to  a  period  within  the 
ken  of  human  intellect.  Thus  whatever  has  happen- 
ed might  have  happened  during  the  prefent  mode  of 
things;  whereas,  if  we  deduce  then  rign  and  diver lity 
of  language  from  a  period  So  remotely  diilaiit  as  to  be 
absolutely  loft,  and  entirely  detached  from  all  the 
known  occurences  and  vicimtudes  of  time,  wemuft 
admit  the  prefent  forms  and  arrangmcuta  of  things 
to  have  fubiifted  perhaps  for  a  much  longer  duration 
than  any  mechanical  philofopher  will  allow  to  be  pof- 
fible.  Other  inftances  equally  pregnant  with  convic- 
tion might  be  multiplied  i  but,  precluded  by  the  limits 
of  our  plan,  wc  proceed  to  a  (ingle  observation  upon 
the  fails  which  have  been  termed  fitpcmatural. 

Of  thofe  changes  which  happen  in  fenfiblc  objects, 
feniation  alone  can  be  judge.  Reafon  has  nothing  to 
do  in  the  matter.  She  may  draw  conclusions  from 
the  teftimoniesof  fenfe,  but  can  never  refute  them. 
If,  therefore,  oar  fenfes  inform  us  thatfnowis  white, 
in  vain  would  the  moil  learned  and  fobtile  philofopher 
endeavour  to  convince  us  that  it  was  of  a  contrary 
colour.  He  might  confound  as,  but  never  could  per- 
luade  us.  Such  changes,  therefore,  as  appear  to  hap- 
pen in  fenfiblc  objects,  mud  either  be  real  or  fallaci- 
ous. If  real,  die  miracle  is  admitted  j  if  falacious, 
there  muft  be  acaufeof  decep-.ion  equally  unaccount- 
able from  the  powers  of  nature,  and  therefore  equally 
miraculous.  If  the  veracity  or  competency  of  the 
witneflesbe  queftioned,  the  Chriftian  anfwers,  that 
they  muft  be  competent,  becaufe  the  facts  which  they 
relate  arc  not  beyond  their  capacity  to  determine. 
They  muft  likewife  be  faithful,  becaufe  they  had  no 
fccuUr  motives  for.  maintaining,  but  many  for  fuppref- 
fing  or  dtfguiSing,  what  they  teftified.  Now  the  Chri- 
ftian appeals  to  the  whole  feries  of  hiftory  and  expe- 
rience, whether  foch  a  man  is  or  can  be  found,  as  will 
offer  a  voluntary,  folemn,  and  deliberate  Sacrifice  of 
truth  at  the  Ihrine  of  caprice.  But  foch  facts  as  after 
a  long  continuance  of  time  have  been^  found  exactly 
agreeable  to  predictions  formerly  emitted,  muft  fu- 
perfede  the  fidelity  of  rcftimony,  and  infallibly  prove 
that  the  event  was  known  to  the  Being  by  whom  it 
was  foretold.  In  vain  has  it  been  urged,  that  prophe- 
cies arc  ambiguous  and  equivocal.  For  though  they 
may  prefigure  fubordinate  events,  yet  if  the  grand  oc- 
currences to  which  they  ultimately  relate,  can  alone 
fulfil  them  in  their  various circumlUnces,  and  in  their 
ntmoft  extent,  it  is  plain,  that  the  Being  by  whom 
they  were  revealed  rauft  have  been  actually  prefcient 


of  thofe  events,  and  muft  have  had  them  in  view  when 
t  he  predictions  were  Uttered,  For  this  fee  a  learned 
and  ingenious  DilTerwtioti  on  the  Credibility  of  Gof- 
pel-hiftory,  by  Dr  M'Knight;  where  the  evidences 
urged  by  the  Chriftfrn  in  defence  of  his  tenets,  which 
appear  detached  and  fcattered  through  innumerable 
volumes,  arc  aflembled  and  arranged  in  fitch  a  manner 
as  to  derive  ftrcngth  ami  lnftre  from  the  method  in 
which  tbey  are  difpofed,  without  diminilhing  the 
force  of  each  in  particular.  Sec  alio  the  works  of  Dr 
Hurd  :  coufult  likewife  thofe  of  Newton,  Sherlock 
Chandler,  &c.  For  the  evidences  of  thofe  preternatu- 
ral fails  which  have  been  termed  miracles ,  the  reader 
may  pcrufc  a  ibort  but  elegant  and  conclufive  defence 
of  thcfe  aftonui.iug  phenomena,  in  anfwer  to  Mr  Kumc, 
by  the  Rev.  George  Campbell,  D.  D. 

I  ^  muft  be  obvious  to  every  reflecting  mind,  that 
whether  we  attempt  to  form  the  idea  of  any  religion 
*  priori,  or  contemplate  thofe  which  have  been  already 
exhibited,  certain  facts,  principles,  or  data,  muft  be 
pre-eftabliflied,  from  whence  will  refult  a  particular 
frame  of  mind  and  courfc  of  action  fuitable  to  the 
character  and  dignity  of  that  Being  by  whom  the  re- 
ligion is  enjoined,  and  adapted  to  the  nature  and  fitu- 
ation  of  thofe  agents  who  are  commanded  toobferve 
it.  Hence  ChriRuoaty  may  be  divided  into  cretfemt* 
or  doctrines,  inA  ages/da  or  precepts. 

As  the  great  foundation  of  his  religion,  therefore, 
the  Chriftian  believes  the  exifleiicc  and  government 
of  one  eternal  and  infinite  God,  who,  for  ever  re- 
tains in  himfclf  the  caufc  of  his  own  cxiftence,  and  in- 
herently poUefles  all  thofe  perfections  which  are  com- 
patible with  his  nature :  fuch  are,  his  almighty  power, 
omnifcient  wifdom,  infinite  juftice,  boundlcfs  good- 
nfrfs,  perfect  holinefs,  and  tmivcrfal  prcfence.  That 
Jefus  Chrilt  ]$  the  Son  of  God,  in  whom  the  fulnefs 
of  the  GoJhcad  dwells,  by  whom  he  created  and  go- 
verns the  univcrfe,  excrcifing  in  his  univerfal  govern- 
ment the  energy  of  the  Holy  Spirit,  and  conducting 
all  h'is  difpenfat'Ons  to  accomplish  the  defigns  of  infi- 
nite wifdom  and  benevolence. 

The  Supreme  Being,  though  absolutely  independent 
and  for  ever  fuflicient  for  his  own  beatitude,  was  gra- 
cionily  plcafid  to  create  an  univerfe  replete  with  in- 
ferior intelligences,  who  might  for  ever  contemplate 
and  enjoy  his  glory,  participate  his  happinefs,  and  mu- 
tate his  perfections.  But  as  freedom  of  will  is  eflcn- 
tial  to  the  nature  of  moral  agents,  that  they  may  co- 
operate with  God  in  their  own  improvement  and  hap- 
pinefs, fo  their  natnres  and  powers  are  neccfiarily  li- 
mited, and  by  that  conllitution  rendered  peccable. 
This  degeneracy  firft  took  place  in  a  rank  of  intelli- 
gence Superior  to  man.  But  guilt  is  never  ftationary. 
Impatient  of  itfe1f,and  curfed  with  its  own  feelings,  it 
proceeds  from  bad  to  worfe,  whilft  the  poignancy  of 
its  torments increafes  with  the  number  of  its  perpe- 
trations. Such  was  the  Situation  of  Satan,  andhisapo- 
ftate  angels.  They  attempted  to  transfer  their  tur- 
pitude and  mifery  toman;  and  were,  alas !  but  too 
fucce&fnl.  Hence  the  heterogeneous  and  irreconcile- 
ablc  principles  which  operate  in  his  nature.  Hence 
that  inexplicable  medley  of  wifdom  and  folly,  of  rec- 
titude and  error,  of  benevolence  and  malignity,  of  fin- 
ccrky  and  fraud,  exhibited]  through  his  whole  Con- 
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Chriftia-  duct.  Hence  the  darknefs  of  his  underftanding,  the 
nity.  depravity  of  his  will,  the  pollution  of  his  heart,  the  ir- 
"  regularity  of  his  affections,  and  the  abiolote  fubverfion 
of  Ms  whole  internal  economy.  Thcfc  feeds  of  per- 
dition foon  ripened  into  overt  acts  of  guilt  and  honor. 
All  (he  hoitiliues  of  nature  were  confronted,  and  the 
whole  fublunary  creation  became  a  theatre  of  diforder 
and  mifchicf. 

Here  the  Chriftian  once  more  appeals  to  fad  and 
experience.  If  thefe  tilings  arc  lb ;  if  man  is  the 
vclfel  of  guilt  and  the  victim  of  mifery  ;  he  demands 
how  this  conftitution  of  things  can  be  accounted  for.' 
how  can  it  be  fuppofed,  that  a  being  lb  wicked  and 
unhappy  Ihould  be  the  production  of  an  infinitely  per- 
fect Creator  '.  He  therefore  iniifts,  that  human  nature 
mnft  have  been  difarranged  and  eoittamiaated  by 
fome  violent  (hock}  and  that,  ofconiequcncc,  without 
the  light  diffufed  over  the  face  of  things  by  Chriftuuity, 
all  nature  mult  remain  an  infcrutable  and  inexplicable 
my  fiery. 

Tu  redrefs  thefe  evils,  to  rc-rftaWiih  the  empire  of 
virtue  and  happinefs,  to  reflore  fallen  nature  to  its 
primitive  rectitude,  to  purify  from  every  iuin,  to  re- 
move the  guilt  and  drrtroy  the  power  of  vice,  the 
Son  of  God,  the  Logos  or  Word,  the  Redeemer  or 
Saviour  of  the  world,  the  Imman  jc]  or  God  with  us, 
from  whom  Chriftianiry  takes  its  name,  and  to  whom 
it  owes  its  origin,  defcended  from  the  bofom  of  his 
Father  ;  was  made  ficih  ;  took  upon  him  the  form 
of  a  fervant ;  ;  endured  a  fevere  probation  in  that 
character;  exhibited  a  pattern  of  perfect  righte- 
oufnefs ;  and  at  laft  ratiried  his  doctrine,  anil  fol- 
ly accompliihcd  all  the  ends  of  his  million,  by  a 
cruel,  unmerited,  and  ignominious  death.  Before 
he  left  this  world,  he  delivered  the  doctrine  of  human 
falvation,  and  the  rules  of  human  conduct,  to  his 
apaflles,  whom  he  empowered  to  infiruct  the  world  in 
all  that  concerned  their  eternal  felicity,  and  whom  he 
inverted  with  miraculous  gifts  to  alcertain  the  reality 
of  what  they  taught.  To  them  he  likewife  promifed 
another  comforter,  even  the  Divine  Spirit,  wliofhould 
relume  the  darknefs,  confole  the  woes,  and  purify  the 
Jtains,  of  human  natare.  Having  remained  lor  a' part 
of  three  days  under  the  power  of  death,  he  arofe 
again  from  the  grave,  d  if  cove  red  himfelf  to  his  dif- 
ciples,  converfed  with  them  for  fome  time,  then  re- 
afecttded  to  heaven  ;  from  whence  the  Chriftian  ex- 
pects him,  according  to  his  promife,  to  appear  as  the 
Sovereign  Judge  of  the  living  and  die  dead,  from 
whofe  award  there  is  no  appeal,  and  by  whofe  fen- 
tence  the  pious  and  the  wicked  lhall  receive  according 
to  their  deeds. 

Soon  after  his  departure  to  the  right  hand  of  his 
Father,  where  he  fits  fuprenie  of  all  created  be- 
ings, and  inverted  with  the  abfolutc  adminiltration 
of  heaven  and  earth,  the  Spirit  of  grace  and  con- 
folation  defcended  on  his.  apoftles  with  vilible  ligna- 
turcs  of  divine  power  and  prcfence.  Nor  were 
his  military  operations  confined  to  them,  but  extend- 
ed to  all  the  rational  world,  who  did  not  by  obfttnate 
guilt  repel  his  influences,  and  provoke  him  to  with- 
draw them.  Thcfc,  indeed,  were  lefs  confpicuous 
than  at  the  glorious  sera  when  they  were  vilibly  exhi- 
bited in  the  perfons  of  the  apoftles.    But  though  his 
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energy  is  kfs  obfcrvable,  it  is  by  no  means  lefs  effectual  thriftia- 
to  all  the  purpoles  of  grace  and  mercy.  nity. 

The  Chriftian  is  convinced,  that  there  is  and  (ball  r 
continue  to  be  afociety  upon  earth,  who  worihip  God 
as  revealed  in  Tefus  Chrift }  who  believe  his  doctrines  j 
who  obferve  his  percepts ;  and  who  fha.ll  be  faved  by 
his  death,  and  by  the  ufe  of  thefe  external  means  of 
falvation  which  he  hath  appointed. 

Thcfc  are  few  and  fiinple.   The  facramtnts  of  The  am* 
baptiOs  and  the  eucharift,  the  interpretation  anJ  ap-  nal  mean* 
plication  of  fcripturc,  the  habitual  cxercife  of  public  «f  Chrioia- 
and  private  devotion,  are  obvioufly  calculated  to  dif-  ni,.y'K,'fllM» 
fufe  and  promote  the  interefts  of  troth  and  virtue,  by  SDd  ,v 
fiperinducing  the  falntary  habits  of  faith,  love,  and  re'-  luCl"' 
pentance.  ^ 
>  The  Chriftian  is  firmly  perfuaded,  that  at  the  pe- 
riod which  God  hub  appointed,  and  to  which  the 
purpofes  of  providence  in  the  various  revolutions  cf 
progreflive  nature  tend,  the  whole  human  race  lhall 
once  more  iffue  from  their  graves  ;  fome  to  fnpremc 

i::  the  ac:.i;.l   p-i^/.i.jn  ./t  joyiw/.L  ul 

their  Creator's  prefence >  others  to  that  ounfbmmaie 
fhame  and  mifery,  whidi  are  the  native  conferences 
of  their  wickedticfs.  I4 

The  two  grand  principles  of  action,  according  to  CtrHHar. 
the  Chriftian,  arc,  The  love  of  God,  which  is  the  fove-  molality, 
reign  paffion  in  every  perfect  mind :  and  the  love  of 
man,  which  regulates  our  actions  according  to  the  va- 
rious relations  in  which  we  Hand,  whether  to  commu- 
nities or  individuals.  This  facred  connection  can 
never  be  totally  extinguiflied  by  auy  temporary  injury. 
It  ought  to  fnhfift  in  Tome  degree  even  amongft  ene- 
mies. It  requires  that  we  fhould  pardon  the  offences 
of  others,  as  we  expect  pardon  for  our  own  j  and  diet 
we  mould  no  farther  refill  evil  than  is  neccAary  for  the 
prefcrvation  of  pcrfonal  rights  and  focial  happinefs. 
It  dictates  every  relative  and  reciprocal  doty  between 
parents  and  children,  mart ers  and  fen-ants,  governors 
a  p.  d  fubj  ccts,  friends  and  friends,  men  and  men.  Nor 
does  it  merely  enjoin  the  obfervacion  of  equity,  but 
likewife  ini'pires  the  molt  fublimeaud  extenGve charity, 
a  boundlefs  and  difinterefted  cffnlion  of  tender nefs  for 
the  whole  fpecies,  which  feels  their  diftrefs  and  ope- 
rates  for  their  relief  and  improvement.  Thffe  ecleftial 
difpofiijons,  and  the  different  duties  which  are  their 
natural  exertions,  are  the  various  gradations  bv  which 
.  the  Chriftian  hopes  to  attain  the  perfection  of"  his  na- 
ture and  the  moft  exquifite  happinefs  of  which  it  is  fuf- 
ceptible.  I( 

Such  are  the  fpeculative,  and  fuch  the  practical  Thitry 
principlcs  of  Chriltianity.   From  the  former,  its  vo-  ftan 
taries  contend,  that  the  origin,  economy,  andrevolu- cdlb>.Ll>* 
tions  of  intelligent  nature  alone  can  he  radonally  ex-  J    ■ ian-' 
plained.   From  the  latter,  they  a  (Terr,  that  the  m-  the  excel-" 
ture  of  man,  whether  coniidered  in  its  individual  or  knee  of  in 
focial  capacity,  can  alone  be  conducted  to  its  highcrt  n«ure,  and 
perfection  and  happinefs.    With  the  determined  A-  *e  evi, 
thrifts  they  fcarcely  deign  to  cxpoftulate.   For,  ac-^eofkt 
cording  to  them,  philofophers  who  can  deduce  theori-  ^"j^0 
gin  and  confutation  of  things  from  cafnal  rencounters 
or  mechanical  nccefiity,  are  capable  of  deducing  any 
conclufion  from  any  prcmifes.    Nor  can  a  more  gla- 
ring inftance  of  abfordity  be  produced,  than  the  idea 
of  a  contingent  or  fclf-originatcd  ur.iverfc.  When 
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Deilt*  and  other  fceptics  upbraid  thcra  _  with  myfte- 
rioos  or  incompatible  principles,  they  without  hefita- 
lion  deny  rhc  charge.  They  demand  of  any  reafoaer 
who  admits  chat  a  being  may  be  omniprefent  without 
extenlion ;  or  that  he  can  impreis  motion  upon  other 
things,  wbilit  he  himfelf  is  neceflarily  immoveable, 
upon  what  ground  he  charges  Chrilliauity  with  io com- 
patible principles.  They  afic  the  fage,  why  it  fliould 
be  thought  more  extraordinary,  that  the  Son  of  God 
fliould  be  fent  to  this  world,  that  he  fliould  be  a  man 
of  like  paflions  with  other  men,  that  he  (hon)d  fufier  and 
die  for  the  relief  of  his  degnerate  creatures,  than  that  an 
exigence  whofe  felicity  is  eternal,  inherent,  and  in- 
finite, fliould  have  any  motive  for  creating  beings  ex- 
terior to  bimfelf:  Isitnot,  lays  the  Chriftun,  equally 
worthy  of  the  divine  inicrpofition  to  reflorc  order 
and  happinefs  where  tlicy  are  loft,  as  to  communicate 
them  where  (hey  never  have  been;  Is  not  infinite 
goodnefs  equally  confpicioas  in  relieving  mifeiy  as  in 
diffuling  happinefs:  Is  not  the  exiftence  of  what  we 
call  evifin  the  world,  tinder  the  tuition  of  an  infinite- 
ly perfect  Being,  as  infcrutable  as  the  mean  exhibited 
by  Chriftianity  for  its  abolition  :  The  death  and  re- 
furrection  of  the  Son  of  God,  aud  pardon  and  life 
through  him,  are  certainly  not  lels  reconcil cable 
to  human  reafon,  *  priori,  than  the  exiftence  of  vice 
and  pnnuhment  in  the  productions  of  infinite  wifdom, 
power,  and  goodnefs  :  particularly  when  it  is  confl- 
dcrcd,  that  the  virtues  cxened  and  difplayed  by  a 
perfect  Being  in  a  ftate  of  humiliation  and  fuffcring, 
Ihall  ultimately  be  productive  of  the  reflored  felicity 
of  inferior  creatures,  in  proportion  10  their  glory  and 
excellence;  and  that  fuch  goodnefs  may  apply  the 
blefiings  which  it  has  obtained,  in  whatever  man- 
ner, in  whatever  degree,  and  towhomfoevcr  it  plea- 
f«,  without  being  under  any  neceffity  to  violate  the 
freedom  of  moral  agents,  by  recalling  them  to  the 
paths  of  virtue  and  happinefs  by  a  mechanical  and  ir- 
rcfiftible  force. 

It  will  be  granted  to  plulofophy  by  the  Chriftian, 
•  that  as  no  theory  of  mechanical  nature  can  be  formed 
without  prcfuppofmg  facrcd  aud  cftablilhed  laws  from 
which  (l;c  ought  rarely  or  never  to  deviate,  ft»  in  faft 
ftie  tenacioofly  pnrfaes  thefe  general  inftitutioas,  and 
from  their  conftant  obfervancc  refill:  the  order  and 
regularity  of  things.  But  he  cannot  admit,  that  the 
important  ends  of  moral  and  intellectual  improvement 
may  be  uniformly  obcaincd  by  the  fame  means.  He 
affirms,  that  if  the  hand  of  God  fliould  either  remain 
always  entirely  invifible,  or  at  leaft  only  perceptible 
in  the  operation  of  fecond  caufes,  intelligent  beings 
would  be  apt  in  the  courfc  of  time  to  rcfolvc  rhc  intcr- 
pofltions  of  Deity  into  the  general  laws  of  mechanifm ; 
to  forget  their  connection  with  nature,  and  tonfcqucnily 
their  dependence  upon  him.  Hence,  according  to  th c 
dictates  of  common  fcnte,  and  to  the  unanimous  voice 
of  every  religion  in  every  age  or  clime,  for  the  pur- 
poft-s  of  wifdom  and  benevolence,  God  may  not  only 
control,  but  has  actually  controlled,  the  common  courfe 
and  genera]  operations  of  nature.  So  that,  as  in  the 
material,  world  the  law  of  catifi  and  effeS  is  gene- 
rally and  fcrup.ikmlly  obferved  for  the  purpofes  of  na- 
tural fttbfiftencc  and  accommodation ;  thus  fufpciifcs 
and  changes  of  chat  univerullaw  are  equally  ncceflary 
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for  the  advancement  of  moral  and  intellectual  perfec- 
tion. 

But  the  difciple  of  Jefus  not  only  contends,  that  no 
frftcm  of  religion  has  ever  yet  been  exhibited  fo  con- 
fiftent  with  itfelf,  fo  congruous  to  philofophy  and  the 
common  fenfc  of  mankind,  as  Chriftianity;  he  like- 
wife  avers,  that  it  is  infinitely  more  productive  of  real 
and  fcniible  coufolation  than  any  other  religions  or 
philosophical  tenets,  which  have  ever  entered  into  the 
foul,  or  been  applied  to  the  heart  of  man.  Fur  what 
is  death  to  that  mind  which  confiders  eternity  as  the 
career  of  its  exiftence  i  What  are  the  frowns  of  for- 
tune to  him  who  claims  an  eternal  world  as  his  inhe- 
ritance i  What  U  the  lofs  of  friends  to  that  heart 
which  feels,  with  more  than  natural  conviction,  that 
it  Ihall  quickly  rejoin  them  in  a  more  tender,  intimate, 
and  permanent  iiitercourfe  than  any  of  which  the  pre- 
fent  life  is  fufceptible?  What  are  the  fluctuations  and 
viciffinidcsof  external  things  to  a  mind  which  ftrongly 
and  uniformly  anticipates  a  ftate  of  endlefs  and  immu- 
table felicity:  What  are  mortifications,  difappoint- 
ments,  mid  infults,  to  a  fpii  it  which  ii  confeious  of  be- 
ing the  original  offspring  and  adopted  child  of  God  ; 
which  knows  that  its  omnipotent  Father  will,  in  pro- 
per time,  effectually  aflert  the  dignity  and  privileges 
of  its  nature  I  In  a  word,  as  earth  is  bat  a  fpeck  of 
creation,  as  time  is  not  an  inftant  in  proportion  to 
eternity,  fuch  are  the  hopes  and  profpects  of  the  Chri- 
ftian in  comparifon  of  every  fublunary  misfortune  or 
difficulty.  Itis  therefore,  in  his  judgment,  the  eternal 
wonder  of  angels,  and  indelible  opprobrium  of  man, 
that  a  religion  fo  worthy  of  God,  fo  fuitable  to  the 
frame  and  circumflances  of  our  nature,  fb  confonant 
to  all  the  dictates  of  reafon,  fo  friendly  to  the  dignity 
and  improvement  of  intelligent  beings,  pregnant  with 
genuine  comfort  and  delight,  mould  be  rejected  and 
defpifed.  Were  there  a  poflibility  of  fufpencc  or  he- 
utaiion  between  this  and  any  other  religion  extant,  he 
could  freely  trufl  the  determination  of  a  que  ft  i  mi  fo 
important  to  the  candid  dccifion  of  real  virtue  and 
impartial  philofophy. 

Mr  Gibbon,  in  his  Hiftory  of  the  Decline  and  Fall 
of  the  Roman  Empire,  mentions  five  fecondary  caufes 
to  which  he  thinks  the  propagation  of  Chriftianity, 
and  all  the  remarkable  ciicmnftances  which  attended 
it,  may  be  with  good  reafon  afcribed.  He  fcems  to 
inunuate,  that  Divine  Providence  did  nor  act  in  a  An- 
gular or  extraordinary  manner  in  difieminating  the  re- 
ligion of  Jefus  through  the  world  ;  and  that,  if  every 
other  argument  which  has  been  adduced  to  prove  the 
facrcd  authority  of  this  religion  can  be  parried  or  re- 
futed, nothing  can  be  deduced  from  this  fourcc  to  pre- 
vent it  from  iharing  the  fame  fate  with  other  fyftems 
of  fupcrftition.  The  caufes  of  its  propagation  were  in 
his  opinion  founded  on  the  principles  of  human  nature 
and  the  circumftanccs  of  focicty.  If  wcafcribc  not 
the  propagation  of  Mahpmetifm,  or  of  the  doctrines 
of  Zcrduft,  to  an  extraordinary  intcrpolition  of  divine 
providence,  operating  by  an  unpereeived  influence  on 
the  diftwfitions  of  the  human  heart,  and  controlling 
and  confounding  the  ordinary  laws  of  nature;  nei« 
ther  can  we,  upon  any  rcafonable  grounds,  refer 
the  promulgation  of  Chriftiauity  to  fuch  an  inter- 
polition. 
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The  fcconJary  caufes  to  winch  he  afcribes  tlicfc  ef- 
fects are,  I.  The  inflexible  and  intolerant  zeal  of  the 
J  Chriftians  ;  derived  from  the  Jewilh  religion,  but  pu- 
rified from  the  narrow  and  unfocial  fpirtl  which,  in. 
ftead  of  inviting,  deterred  theGcntiles  from  embracing 
the  law  of  Moles.  2.  The  doctrine  of  a  future  life, 
improved  by  every  additional  circumftance  which  could 
give  weight  and  efficacy  to  that  important  troth. 
3.  The  miraculous  powers  afcribed  to  the  primitive 
church.  4.  The  pore  and  auftere  morals  of  the  Chri. 
ilions.  J.  The  union  and  difcipline  of  the  Chriftian 
republic,  which  gradually  formed  an  indepcudant  and 
increaftng  Hate  in  the  heart  of  the  Roman  empire. 

In  pointing  out  the  connection  between  the  firj'i  of 
thefe  caufes  and  the  effects  which  he  reprefems  as  an- 
ting from  it,  this  learned  and  ingenious  writer  obferves, 
that  the  religion  of  the  Jews  docs  not  feem  to  have 
been  intended  to  be  propagated  among  the  Heathens, 
and  that  the  converfionef  profelytcs  was  rather  acci- 
dental than  continent  with  the  purport  and  the  general 
fpirit  of  the  inftitutions  of  Judaifm.  The  Jews  were, 
of  confeqoence,  ftndions  to  prefcrve  themfclvcs  a  pe- 
culiar people.  Their  zeal  for  their  own  religion  was 
intolerant,  narrow,  and  unfocial. 

In  Chriftianity,  when  it  made  its  appearance  in  the 
world,  all  the  better  part  of  the  predominant  fpirit  of 
Judaifm  was  retained ;  but  whatever  might  have  a 
tendency  to  confine  ha  influence  within  narrow  limits 
was  laid  atide.  Christians  were  to  maintain  the  doc- 
trines  and  adhere  to  the  inflitutions  of  their  religion 
with  Wcrtd  fidelity.  They  were  not  to  violate 
their  allegiance  to  Jcfus  by  entertaining  or  profefling 
any  reverence  for  Jupiter  or  any  other  of  the  Heathen 
deities  {  it  was  not  even  neceflary  for  them  10  comply 
with  the  politiveand  ceremonial  inilitutiins  of  the  law 
of  Mofes, — although  thefe  were  acknowledged  to  have 
been  of  divine  origin.  The  zeal,  therefore,  which 
their  religion  inculcated,  was  inflexible.  It  was  even 
intolerant:  for  they  were  not  to  content  tbemfelves 
with  profeffingChriftianity  and  conformingto  its  laws ; 
they  were  to  labour  with  unremitting  atliduity,  and 
to  expofe  themfelves  toevcry  difficulty  and  every  dan- 
ger, in  converting  others  to  the  fame  faith. 

But  the  fame  circumftances  which  rendered  it  thus 
intolerant,  communicated  to  it  a  moreliberal  and  akfs 
unfocial  fpirit  than  that  of  Judaifm.  The  religion  of 
the  Jews  was  intended  only  for  a  few  tribes  :  Chrifti- 
an ity  was  to  become  a  catholic  religion  ;  its  advanta- 
ges were  to  be  offered  to  all  mankind. 

Alt  the  different  feels  which  arofe  among  the  pri- 
mitive Chriftians  uniformly  maintained  the  fame  zeal 
for  the  propagation  of  their  own  religion,  and  the  fame 
abhorrence  for  every  other.  The  Orthodox,  the  Ebion- 
ites,  tbeGnoftics,  were  all  equally  animated  with  the 
f.nnecxclulive  zeal,  andthe  fame  abhorrence  of  idolatry, 
which  had  diltiuguifhed  the  Jews  from  other  nations. 

Such  is  the  general  purport  of  what  Mr  Gibbon  ad  van - 
^  CCS  concerning  the  infiuenceof  the  firft  of  thofe  fecondary 
caufes  in  the  propagation  of  Christianity.  It  wonld  be 
oucandid  to  deny,  that  his  ftatcuient  of  facts  appears 
to  be,  in  this  itiftance,  alinoft  fair,  and  his  deductions 
tolerably  logical.  The  rirft  Chriftians  vert  remarkable 
for  their  dncftation  of  idolatry,  and  for  the  generous 
uifmterefled  zeal  with  which  they  laboured  to  convert 
others  to  the  fanie  faith.  The  firft  of  thefe  principles, 
Vnt.  IV. 
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no  doubt,  contributed  to  maintain  the  dignity  and  chri&ia- 
the  parity  of  Chriftian  ity  j  and  tlte  fecond  codjuimi-  nity. 
natc  it  through  the  worjd.  But  the  facts  which  be  '  v 
relates  are  fcarce  confiftent  throughout.  He  ferms  to 
reprefent  the  zeal  of  the  firft  Chriftians  as  fo  hot  and 
intolerant,  that  they  could  have  no  focUl  intcrcourlc 
with  thofe  whoftill  adhered  to  the  worthip  of  Heathen 
deities.  In  this  cafe,  how  could  tbey  propagate  their 
religion  ?  Nay,  we  may  even  afk,  How  could  they 
live  i  If  they  could  not  mingle  with  the  Heathens  in 
thetranfaclionseitherof  peace  or  war;  norwitnefs  the 
marriage  or  the  funeral  of  the  dearcft  friend,  if  a  Hea- 
then 5  nor  practife  the  elegant  arts  of  mulic,  painting, 
eloquence,  or  poetry  ;  nor  venture  to  ufe  freely  in 
converfation  the  language  of  Greecccr  of  Rome;— 
it  is  not  cafy  to  Ice  what  opportunities  they  could  have 
of  dillcmhiaiiiig  their  religious  feiuimcnts.  If,  infach 
circnmfhnces,  and  obferving  rigidly  foch  a  tenor  of 
conduct,  they  were  yet  able  to  propagate  their  religion 
with  fuch  amazing  fuceefs  as  they  are  Aid  to  have 
done  1  they  muft  furely  cither  have  praetifed  fome 
wondrous  arts  unknown  to  us,  or  have  been  affilled 
by  the  fupcrnatural  operation  of  divine  power. 

But  all  thehiftorical  records  of  that  period,  whether 
facred  or  profane,  concur  to  prove,  that  the  primitive 
Chriftians  in  general  did  not  retire  with  fnch  religious 
horror  from  all  intercom  fc  with  the  Heathens.  They 
refnfed  not  to  fervc  in  the  armies  of  the  Roman  em- 
pire :  They  appealed  to  Heathen  magistrates,  and  fub- 
mittcd  refpcctfully  to  their  decifions  :  the  Hufband 
was  often  a  Heathen,  and  the  wife  a  Chriftian ;  or, 
again,  the  hufband  a  Chriftian,  and  the  wife  a  Hea- 
then. Thcfc  are  fads  fo  univerfally  known  and  belie- 
ved, that  we  need  not  quote  authorities  in  proof  of  them. 

This  refpeaablewriterappears  therefore  not  to  nave 
flared  the  facts  which  he  produces  under  this  head 
with  Sufficient  ingennoufhefs  ;  and  he  has  taken  care  to 
exaggerate  and  improve  thofe  which  he  thinks  ufeful 
to  his  pnrpofe  with  all  the  dazzling,  delnfive  colours  of 
eloquence.  But  had  the  zeal  of  the  firft  Chriftians 
been  fo  intolerant  as  he  reprefents  it,  it  muft  hive  been 
highly  unfavourable  to  the  propagation  of  their  reli- 
gion :  all  their  wiflies  to  make  converts  would,  in  thar 
cafe,  have  been  counteracted  by  their  nnwiilingncfs  to 
mix,  in  the  ordinary  intercourfe  of  life,  with  thofe 
who  were  robe  convened.  Their  zeal,  and  the  libe- 
ral fpirit  of  their  religion,  were  indeed  fecondary  caufes 
which  contributed  to  its  propagation:  but  their  zeal 
wasby  no  means  fo  ridiculoufly  intolerant  as  this  writer 
woula  have  us  believe ;  if  it  had,  it  muft  have  produ- 
ced effects  directly  oppofite  to  thofe  which  he  afcribes 

to  it.  :i 

In  illuftrating  the  infiuenceof  the  Second  of  thefe  fe-  Caufe  It. 
condary  caufes  to  which  he  afcribes  the  propagation  of 
Christianity.  Mr  Gibbon  diiplaysno  lefs  ingenuity  than 
in  tracing  the  nature  and  the  effects  of  the  firft.  The 
doctrine  of  a  future  life,  improved  by  ever}'  additional 
circumftance  which  can  give  weight  and  efficacy  to  that 
important  truth,  makes  a  conspicuous  figure  in  the 
Chriftian  fyftemj  and  itisadoCtrine  highly  flattering 
to  the  natural  hopes  and  wifhes  of  the  human  heart. 

Though  the  Heathen  philofophers  were  not  unac- 
quainted with  this  do&rinc;  yet  to  them  the  fpiritu- 
alityofthc  human  foul,  its  capacity  of  existence  in  a 
feparate  ftate  from  the  body,  its  immortality,  and  its 
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c  hritlia-  profptfi  of  lifting  happinefs  in  a  future  lift,  rather 
nicy,  appeared  tilings  po;?iblc  and  deli  rable,  than  truths  fully 
*  *  '  rStablifhed  upon  Solid  grounds.  Thefe  doctrines,  Mr 
Gibbon  would  perfuadc  us,  had  no  influence  on  the 
moral  Sentiments  and  general  conduct  of  the  Heathens. 
Even  the  philosophers,  who  amufed  therofelves  with 
dil'pliiyitig  their  eloquence  and  ingenuity  OUthofefplcn- 
did  themes,  did  not  allow  them  to  influence  the  tenor 
of  their  lives.-  The  great  body  of  the  people,  who 
were  .occupied  inpurfuits  very  different  from  the  Spe- 
culations of  philol'ophy,  and  were  unacquainted  Willi 
the  questions  di  fcnfl'cd  in  the  Schools*  were  Scarce  ever 
at  pains  to  reflect  whether  they  coutifhd  oS  a  material 
and  a  Spiritual  part,  or  whether  their  existence  was  to 
be  prolonged  beyond  the  term  of  the  prefent  life  j  and 
they  could  not  regulate  their  lives  by  principles  which 
they  did  not  know. 

In  the  popular  fupcrfr ition  of  the  Greeks  and  Ro- 
mans, the  doctrine  of  a  future  ftatc  was  not  omitted. 
Mankind  were  not  only  nattered  with  the  hopes  of 
continuing  to  cxift  beyond  the  term  oS  the  prcScnt  life  ; 
but  different  conditions  of  existence  were  promised  or 
threatened,  in  which  retributions  tor  their  conduct  in 
human  life  were  to  he  enjoyed  or  Suffered.  Some  were 
exalted  to  heaven,  and  aflociated  with  the  gods  ;  others 
were  rewarded  with  lefs  illuStrious  honours,  and  a 
more  moderate  ftatc  of  happineSs,  in  Elylinm  j  and 
thoSe, . again,  who  by  their  conduct  in  life  had  not 
merited  rewards,  but  punifhmcnts,  were  consigned  to 
Tartarus.  Such  were  the  ideas  oSa  Suture  State  which 
made  a  part  of  the  popular  Superstition  of  the  Greeks 
and  Romans.  Bat  they  produced  only  a  very  faint 
iiuprcflton  on  the  minds  oS  thoSe  among  whom  they 
prevailed.  They  were  not  truths  Supported  by  evi- 
dence ;  they  were  not  even  plauSiblc  ;  they  were-  a  tif- 
iiieof  ahfurditics.  They  had  not  therefore  a  more 
powerful  influence  on  the  morals,  than  the  more  refined 
Speculations  of  the  philofophers. 

Even  the  Jews,  whofc  religion  and  legiilsture  were 
communicated  from  heaven,  were  in  generd,  till  with- 
in a  very  flwrt  time  before  the  propagation  of  the  go- 
fpel,  as  imperfectly  acquainted  with  the  doctrine  of 
a  future  ftate  as  the  Greeks  and  Romans.  This  doc- 
trine made  no  part  of  the  law  of  Mofes.  It  is  but 
darkly  and  doubtfully  infinuatcd  through  theother  parts 
of  the  Old  Teftament.  ThoSe  among  the  Jews  who 
treated  the  Sacred  Scriptures  with  the  highest  reverence, 
always  denied  that  Such  a  doftrine  could  be  deduced 
from  any  thing  which  thefe  taught  j  and  maintained 
that  death  is  the  final  diffotution  oS  man. 

The  rude  tribes  who  inhabited  ancient  Gaul,  and 
Some  other  nations  not  more  civilized  than  they,  en- 
tertained ideas  oS  a  Suture  life,  much  clearer  than 
thofc  of  the  Greeks,  the  Romans,  or  the  Jews. 

Chriftianity,  however,  explained  and  inculcated  the 
truth  of  this  doctrine  in  all  its  fplendor  and  all  its 
dignity.  It  exhibited  an  alluring,  yet  not  abfurd,  view 
of  the  happinefs  oS  a  Suture  life.  It  conferred  new 
horrors  on  the  place  of  punifhment,  and  added  new 
Severity  to  the  tortures  to  be  inflicted,  in  another  world. 
The  authority  on  which  It  taught  theSe  doctrines,  and 
diSplayed  theSe  views,  was  Such  as  co  Silence  inquiry  and 
doubt,  and  to  command  implicit  bclieS.  What  added  to 
the  influence  of  thedoctrine  of  a  future  Slateof  cxiftence, 
thus  explained  and  inculcated,  wasjihatthefirftChriAians 


confidently  pTophcficd  and  Sincerely  believed  that  the  chrlflla- 
end  of  the  world,  the  consummation  of  all  things,  was  ohy. 
fait  approaching,  and  that  ibe generation  then  prefent  *  « 
Should  live  to  witnefs  that  awful  event.  Another  cir- 
cumstance which  contributed  to  render  the  fame  doctrine 
fo  favourable  to  the  propagation  of  Christianity  was, 
that  the  hrft  Christians  dealt  damnation  without  re* 
morfe,  and  almoit  without  making  any  exceptions,  on 
all  who  died  in  the  belief  of  the  absurdities  of  Heathen 
Superstition.  Thus  taught  and  improved  with  theSe 
additional  and  heightening  circumitances,  this  doc- 
trine, partly  byprefenting  alluring  proSpcfts  and  ex- 
citing pleating  hopes,  partly  by  working  upon  the 
fears  of  the  human  heart  with  representations  of  ter- 
ror, operated  in  the  molt  powerful  manner  in  extend- 
ing the  influence  of  the  Christian  faith.  »j 

Here,  too,  rafts  are  rather  exaggerated,  and  the  OWerv*. 
inferences  Scarce  fairly  deduced.  It  inuft  be  confefleii, tions  >■>  « 
that  the  Speculations  of  the  Heathen  philofophers  did  fvr<r- 
not  fully  and  undeniably  eftablifh  the  doctrine  oSthcim- 
mortality  oS  the  human  Sou]  ;  nor  can  we  preSume  to  aS- 
f«t,  in  contradict  onto  Mr  Gibbon,  that  their  arguments 
could  imprefs  Such  a  conviction  of  this  truth  as  migh: 
influence  in  a  very  Strong  degree  the  moral  Sentiments 
tnd  coudu&<  They  inuft,  however,  have  produced  Some 
influence  on  thefe.  Some  of  the  moft  ilknftrious  among 
the  Heathen  philofophers  appear  to  have  been  fo 
Strongly  imprciled  with  the  belief  oS  the  Soul's  immor- 
tality, and  of  a  future  State  of  retribution,  that  their 
general  conduct  was  constantly  and  in  a  high  degree 
influenced  by  that  bclieS.  Plato  and  Socrates  arc  eminent 
and  well  known  instances.  And  iS,  in  Such  instances  as 
theSe,  the  belief  oS  theSe  truths  produced  Such  conspi- 
cuous effects ;  it  might  be  fairly  inferred,  though  wc 
had  no  farther  evidence,  that  thofe  characters  were  far 
from  being  lingular  in  this  refpect.  Itis  a  truth  ac- 
knowledged as  unquestionable  in  the  hiftory  of  the 
aits  and  Sciences,  that  wherever  any  one  perSoii  has 
cultivated  theSe  with  extraordinary  SucceSs,  Some  among 
his  contemporaries  will  always  be  found  to  have  rivalled 
his  excellence,  and  a  number  of  them  to  have  been  en-  • 
gaged  in  the  fitme  purfoits.  On  this  oecafion  wc  may 
venture,  without  he Suation,  to  rcaSon  upon  the  Same 
principles.  When  the  bclieS  oS  the  immortality  of 
the  human  Soul  produced  Such  illuStrious  patterns 
ofvirtueasa  Plato  and  a  Socrates;  it  muft  certain- 
ly have  influenced  the  moral  Sentiments  and  con- 
duct of  many  others, — although  in  an  inferior  degree. 
Wc  Speculate,  we  doubt,  concerning  the  truth  of 
many  doctrines  of  Christianity  ,  many  who  proSeSs  that 
they  believe  them,  make  this  profeffion  only  becaufc 
they  have  never  confidcrcd  SerioHr1y=  whether  they  be 
true  or  falfc-.  Bnt,  notwithstanding  thi*v  thefe  truths 
/till  exert  a  powerful  influence  on  the  Sentiments  and 
manners  oS  Society  in  general.  Thus,  alSo,  it  appears, 
that  the  doctrines  oS  ancient  philofophy  concerning  & 
Suture  liSc,  and  even  the  notions  concerning  Olympus, 
Elyfium,  and  Tartarus,  which  made  a  part  of  the  po- 
pular Superstition,  did  produce  a  certain  influence  on 
the  Sentiments  and  manners  oS  the  heathens  in  gene- 
ral. That  influence  Was  often  indeed  inconfiderablc, 
and  not  always  happy  ;  but  Still  it  w-as  Somewhat 
greater  than-Mr  Gibbon  Seems  willing  to  allow.  Chri- 
Slians  have  been  Sometimes  at  pains  to  exaggerate  the 
absurdities  of  Pagan  Superstition,  in  order  that  the  ad- 
vantages 


CHR 


I   VS  3 


CHR 


vantages  of  Chriitianity  might  acquire  new  value  from 
being  conirafted  with  it.  Here  we  find  one  who  is 
'  rather  difpofed  to  be  the  enemy  of  Chriftianity,  dif- 
playing,  and  even  exaggerating,  thofe  abfurdkics  for  a 
very  different  purpofc.  But  the  truth  tr.ay  be  fafely 
admitted:  it  is  only  when  exaggerated  that  it  can 
fervc  any  purpofc  inimical  to  the  iacred  authority  of 
our  holy  religion.  Mr  Gibbon  certainly  represents 
the  religious  doctrine  of  the  ancient  Gauls,  in  refpect 
1o  the  immortality  of  the  human  foul  and  a  future 
Jhtte,  in  too  favourable  a  light.  It is only  becaufe  the 
whole  fyftcm  of  fuperftition  which  prevailed  among 
tliofc  barbarians  is  fb  imperfectly  known,  that  it  has 
been  itnagtnod  toconfift.  of  more  fublime  doctrines  than 
ihofe  of  the  popular  fuperftition  of  the  Greeks  and 
Romans.  The  evidence  which  Mr  Gibbon  adduces  in 
proof  of  what  he  aliens  concerning  thefc  opinions 
of  the  ancient  Gauls,  is  partial,  and  far  from  fatisfac- 
tory.  They  did  indeed  afTcrt  and  believe  the  foul  to 
be  immortal ;  but  this  doctrine  was  blended  among  a 
number  of  abfurdities  much  grolTer  than  thofe  which 
charactcrife  the  popular  religion  of  the  Greeks  and 
Romans.  The  latter  was  the  fuperflition  of  a  civilized 
people,  among  whom  reafon  was  unfolded  and  impro. 
vedby  cultivation,  and  whofe  manners  were  polluted 
and  liberal ;  the  former  was  that  of  barbarians,  among 
Whom  reafon  was,  as  it  were,  in  its  infancy,  and  who 
were  ftrangcrs  to  the  improvements  of  civilization. 
When  hafly  obfervcrs  found  that  thofe  barbarians  were 
not  abfolutely  ftrangcrs  to  the  idea  of  immortality,  they 
were  moved  to  undue  admiration ;  their  furprife  at  find- 
ing what  they  had  not  expected,  confounded  their  under- 
Handing,  and  led  them  to  mifconceiveand  mifrrprcfent. 
"What  we  ought  to  afcribe  to  the  favagc  ferocity  of  the 
character  of  thofe  rude  tribcs.has  been  attributed  byuiif- 
take  to  the  influence  of  their  belief  of  a  future  ftate. 

In  the  lawofMofes,  it  mod  be  allowed,  that  this 
doftwnc  is  not  particularly  explained  nor  carneftly 
inculcated.  The  author  of  the  Divine  Legation 
of  Moles,  &c.  has  founded  upon  this  fact  an  in- 
genious theory,  which  we  Ihall  elfcwhere  have  oc- 
cafion  to  examine.  The  rcafons  why  this  doctrine 
Was  not  more  fully  explained  to  the  Jews,  we  cannot 
pretend  to  affrgn,  at  leaft  in  this  place  }  yet  we  can- 
not help  thinking,  that  it  was  more  generally  known 
among  the  Jews  than  Mr  Gibbon  and  the  author  of 
the  Divine  Legation  arc  willing  to  allow.  Though  it 
be  not  ftrongly  inculcated  in  their  c$de  of  laws,  yet 
there  is  fome  reafon  to  think  that  it  was  known  and 
generally  prevalent  among  them  long  before  the  Baby- 
ionifl;  captivity  ;  even  in  different  paifages  in  the  wri- 
tings of  Moles,  it  is  mentioned  or  alluded  to  in  an 
nncqaivocal  manner.  In  the  biftoryof  the  patriarchs, 
it  appears  that  this  doctrine  was  known  to  theft/;  it 
appears  to  have  had  a  ftrong  influence  on  the  mind  of 
Moles  himfelf.  Was  David,  was  Soloman,  a  ftrangcr 
to  this  doctrine  i  We  cannot  here  defcend  to  very  mi- 
nute particulars  t  but  fiarely  all  the  efforts  of  ingenuity 
mult  be  infitjfiricnt  to  torture  the  facred  scriptures  of 
the  Old  Teftament,  foas  to  prove  that  they  contain 
nothing  concerning  the  doctrine  of  a  future  Date  any 
where  but  in  the  writings  of  the  latter  prophets,  and 
that  even  in  thefe  it  is  only  darkly  inJinuated.  Were 
the  Jews,  in  the  earlier  part  of  their  hiftory,  fb  totally 
ice  l;u!cd  from  all  intctcourfe  with  other  nations,  that  a 


doctrincof  fir  much  importance,  more  or  kfs  known  chriftio- 
to  all  around,  could  not  be  communicated  to  them  t  nity. 
The  Phari  fees  did  admit  traditions,  and  fet  upon  them 
an  undue  value  ;  yet  they  appear  to  have  been  confi- 
dcred  as  the  moft  orthodox  of  the  different  fects  which 
prevailed  among  thejews  :  the  Sadducces  were  rather 
regarded  as  innovators. 

But  though  we  arc  of  opinion,  that  tins  ingenious 
writer  allows  to  the  doctrine  of  the  Greek  and  Roman 
philofophers,  concerning  the  Immortality  of  the  human 
fool,  as  well  as  to  the  nations  concerning  a  future  ftatc 
which  made  a  part  of  the  popular  f.perftitions  of  thofe 
nations,  lefs  influence  on  the  moral  femimems  and 
conduit  ol  mankind  than  what  they  really  exerted  i 
though  \tc  cannot  agree  with  him  in  allowing  the  ideas 
of  the  immortality  of  the  foul  and  of  a  future  ftate, 
which  were  entertained  by  the  Gauls  and  ibmc  other 
rude  nations,  to  have  been  much  fuperior  in  their  na- 
turc,  or  much  happier  in  their  influence,  than  thofe 
of  die  Greeks  and  Romans ;  and  though,  in  confe- 
quence  of  reading  the  Old  teftament,  we  arc  difpofed 
to  think  that  the  Jews  knew  fomcwhat  more  concerning 
the  immortality  of  the  human  foul,  and  concerning  the 
future  ftate  in  which  human  beings  arc  diflined  to  ex- 
ilt,  than  Mr  Gibbon  reprefents  them  to  have  known  : 
yet  flill  we  are  very  letilible,  and  very  well  pleafed  to 
admit,  that  "  life  and  immortality  were  brought  to 
light  through  the  gofpel." 

The  doctrine  of  a  future  life,  as  it  was  preached  by 
the  firft  Chriftians,  was  eflablifhcd  on  a  morefolid  ba- 
ns than  that  on  which  it  had  been  before  maintained  ; 
was  freed  from  every  abfurdity  ;  and  was,  in  fltort, 
fomuch  improved,  that  its  influence,  which,  as  it 
was  explained  by  Heathen  poets  and  philofophers,  muil 
be  confeired  to  have  been  in  many  inllances  doubtful, 
now  became  favourable  only  to  the  intcrefts  of  piety 
and  virtue,  and  to  them  in  a  very  high  degree.  It 
undoubtedly  contributed  to  the  fuccefsful  propaga- 
tion of  Chriftianity :  for  it  was  calculated  to  attract 
and  plrafr  both  the  fpeculating  piulofopber  and  the 
fimple  unenlightened  votary  of  the  vulgar  fuperflition. 
The  views  which  it  exhibited  were  difiinct ;  and  all 
was  plaufiblc  and  rational,  and  demon!! rated  by  the 
fulleft  evidence.  But  die  bappinefs  which  it  promifed 
wasof  a  lefs  fenfual  nature  than  the  enjoy  meats  which 
the  Heathens  expected  on  Olympus  or  in  Elylinm  ; 
and  would  therefore  appear  lets  alluring  to  thole  who 
were  not  very  capable  of  refined  ideas,  or  preferred  the 
gratification  of  the  fcnlcs  in  the  prcfent  life  to  every 
other  fpecies  of  good.  It  the  firft  Chriftians  rejoiced 
in  the  hope  of  beholding  all  the  votaries  of  Pagan  ido- 
latry afflicted  with  ihc  torments  of  jell  in  a  future, 
fiate,  and  boafteo  of  thefc  hopes  with  inhuman  exul- 
tation, they  would  in  all  probability  rather  irritate 
than  alarm  thofe  whom  they  fonght  to  convert  from 
that  fupcrftition : '  the  Heathens  would  be  moved  10 
regard  with  indignant  fcorn  the  preacher  who  pretend- 
ed, that  thofe  whom  they  venerated  as  gods,  heroes, 
and  wile  men,  were  condemned  to  a  ftatc  of  unfpesk- 
able  and  lafting  torment.  Would  not  every  feeling  of 
the  heart  revolt  a^ainA  the  idea,  that  a  parent,  a  child, 
a  hufband,  a  wife,  a  friend,  a  lover,  or  a  iniftrefs,  but 
lately  loft,  and /till  lamented,  was  configncd  to  eternal 
tormenta  for  act  ions  and  opinions  which  they  had  deem- 
ed highly  agreeable  to  fuperior  powers  i 
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Chriftia-     We  may  conclude,  then,  with  rtlpect  to  the  infla- 
nity.     cucc  of  this  fecoudary  caufe  in  promoting  the  propa- 

"  cation  of  Chriftianity,  that  the  circuiuftanccs  of  the 

Heathen  world  was  lefs  favourable  to  due  influence 
than  Mr  Gibbon  pretends ;  that  the  meant  by  which 
he  represents  the  primitive  Chriftians,  a*  improvingits 
efficacy,  were  fome  of  them  not  employed,  and  others 
rather  likely  to  weaken  than  tojlrengthen  it;  and  that 
therefore  more  is  attributed  to  the  operation  of  this 
caufe  than  it  could  poffibly  produce. 

Ciufe  111.  The  third  cat/ ft,  the  miraculous  powers  of  the  pri- 
mitive church,  is  with  good  rcafon  rcprcfented  as  ha- 
ving conduced  very  often  to  the  conviction  of  infidels. 
Mr  Gibbon'*  rcafonings  under  this  head  arc,  That  nu- 
merous miraculous  works  of  the  molt  extraordinary 
kind  were  oftentatioully  performed  by  the  firA  Chrifti- 
ans  '  that,  however,  from  the  difficulty  of  fixing  the 
period  at  which  miraculous  powers  ceafed  to  be  com- 
municatcj  to  the  Chriftian  church,  and  from  foiue 
other  cirenmftances,  there  is  reafen  to  fufpect  them  to 
have  been  merely  the  pretences  of  intpofture ;  but  ibis 
(to  ufe  a  phrafe  of  his  own)  is  only  darkly  imimsaicd : 
and  iaftly,  that  the  Heathens  having  been  happily 
prepared  to  receive  them  as  real  by  the  many  wonders 
nearly  of  a  finiilar  nature  to  which  they  were  accu- 
ftemed  in  their  former  ftiperftition,  tlic  miracles  which 
the  firA  Chriftians  employed  to  give  a  fanction  to  their 
doctrines,  contributed  in  the  moft  effectual  manner  to 
the  propagation  of  Chriftianity. 

Obfcrrs-       In  reply  to  what  is  here  advanced,  it  maybe  fug. 

tioiuiarc-  geftcd,  that  the  miracles  recorded  in  the  New  Telia- 

P  y'  ment,  as  having  been  performed  by  thefirft  Chriftians 

when  engaged  in  propagating  their  religion,  as  well 
as  a  number  of  others  recorded  by  the  Fathers,  are 
eftablilhed  as  true,  upon  the  molt  indubitable  evidence 
which  human  tcltimony  can  afford  for  any  fad.  An 

»Mri/»*#.  ingenious  Scotch  writer  *,  wlto  was  to  fond  of  em- 
ploying  his  ingenuity  in  Undermining  truths  generally 
received,  has  endeavoured  to  prove  that  no  human 
tcftimony,  however  ftrong  and  unexceptionable,  can 
afford  fullcicnt  evidence  of  the  reality  of  a  miracle. 
But  his  rcafonings  on  this  head,  which  once  excited 
doubt  and  wonder,  have  been  fince  completely  refuted  ; 
and  mankind  ftili  continue  to  acknowledge,  that  though 
we  arc  all  liable  to  miltakes  and  capable  of  deceit,  yet 
hamuli  tcftimotiy  may  afford  the  moit  convincing  evi- 
dence of  the  moll  extraordinary  and  even  fupcrnaiural 
facts.  The  reader  will  not  expect  us  to  enter,  in  this 
place,  into  a  particular  examination  of  the  miracles  of 
cur  Saviour,  and  his  a  pottles,  and  the  primitive  church. 
An  enquiry  into  thefe  will  be  a  capital  object  in  ano- 
ther part  of  this  work  (Thboloct).  We  may  here 
confider  it  as  an  undeniable  and  a  generally  acknow- 
ledged i  ddt,  that  a  certain  part  of  rhofe  miracles  were 
real.  Such  as  were  real,  undoubtedly  contributed,  in 
a  very  eminent  nur.ner,  to  the  propagation  of  Chrif- 
tianity ;  but  they  are  not  to  be  ranked  among  the  ua- 
tural  zndftcuiilarj  caufes. 

It  is  difficult  to  diitinguifti  at  what  period  miracu- 
lous gifts  ecafed  to  be  conferred  on  the  members  of  the 
primitive  church  ;  yet  we  may  diftinguilh,  if  we  take 
pains  to  inquire  with  minnte  attention,  at  what  period 
the  evidence  ceafes  to  be  fatisfactory;  We  can  alfo  by 
confideriug  the  circumftanccs  of  the  church  through 
the  feveral  flages  of  its  hiJlory,  form  fome  judgment 
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concerning  the  period  during  which  the  gifts  of  pro-  ChrifLU- 
pheiying,  and  lpcaking  witli  tongues,  and  working  B'fr« 
miracles,  Were  moll  necenary  to  CbriAUns  to  enable  1  * 
Uiem  to  alien  the  truth  and  dignity  of  iheir  religion. 

The  Heathens  were  no  a  rangers  to  pretendedmiracles 
and  prophecies,  and  other  feeming  interpoiitions  of  fu- 
pcrior  beings,  difturbing  the  ordinary  conrfe  of  nature 
and  of  human  affairs ;  but  the  miracles  to  which  they 
wcrefamiliarifed  had  been  fo  often  detected  to  be  tricks 
of  impoAure  or  pretences  of  mad  etuhufiafin,  that,  in- 
Acad  of  being  prepared  to  wi t  nets  or  to  receive  accounts 
of  new  mil  . teles  with  eafy  credulity,  tiiey  mull  have  been 
iu  general  difpofed  to  view  them  with  jcaloufy  and 
fufptcion.  Bclides,  the  miracles  to  which  they  had 
been  accuftomcd,  and  thr-fc  performed  by  the  apoftles 
and  thefirftpreachcrsof  Chriftianity,  were  directly  con- 
tradictory j  and  therefore  the  one  could  receive  no  af- 
liftaucc  from  the  other. 

Yet  we  niuft  acknowledge,  notwithftanding  what 
we  have  above  advanced,  that  as  d  if  agreements  with 
refped  to  the  principles  and  inftitmions  of  their 
religion  very  early  arofc  among  Chriftians}  lb  they 
likewife  fought  to  extend  its  influence,  at  a  very  early 
period,  by  the  nfe  of  pious jrmtdi.  Pious  frauds,  too, 
appear  to  have  fometimes  ferved  the  immediate  pur- 
pofes  for  whicii  they  were  employed,  though  eventu- 
ally they  have  been  highly  injurious  to  the  caufe  of 
Chriftianity. 

We  conclude,  then,  that  Chriftianity  wai  indebted 
to  the  influence  of  miracles  in  aconftderable  degree  for 
its  propagation:  but  that  the  real  miracles  of  our  Sa- 
viour and  his  apoftles,  &c.  were  not  among  the  ft  con 
duty  caufesof  its  fuccefs :  that  the  Heathens  who  were 
to  be  converted  were  not  very  happily  prepared  for  re- 
ceiving the  miracles  of  the  golpel  with  blind  credulity  : 
that,  as  it  is  poifible  to  difcem  between  fufficient  and 
infufficicnt  evidence,  lb  it  is  not  more  difficult  to  diftin- 
gutlh  between  true  and  falfe  miracles  :  and,  laftly,  that 
ftlfe  miracles  were  foou  employed  by  Chriftiam  as  en- 
gines »  fnpportand  propagate  their  religion,  and  per- 
haps not  unfucccfsfully  ;  but  were,  upon  the  whole, 
more  injurious  than  ferviceable  to  the  caufe  which  they 
were  called  in  to  maintain. 

The.  fourth  ojthii  feriei  offer i>» dary  caufe  t,  which  this  Caufe  IV. 
andior  thinks  to  have  been  adequate  to  the  propagation 
of  Chriftianity,  is  the  virtues  of  the  primitive  Chri- 
stians. Thefe  he  is  willing  to  attribute  toother  and 
lefs  generous  motives,  rather  than  to  the  pure  influ- 
ence of  the  doctrines  and  precepts  of  their  religion. 

The  firA  converts  to  Chriftianity  were  moft  of  them 
from  among  the  lowcft  and  mod  worthlcfs  characters. 
The  wife,  the  mighty,  and  thofe  who  were  ruAinguifiv- 
ed  by  fpecions  virtues,  were  in  general  perfectly  finis*  ' 
fied  with  theeir  prefent  circmr.ftances  and  future  pro- 
fpeds.  People  whole  minds  were  naturally  weak,  un- 
enlightened, or  oppreffed  with  the  fenfe  of  atrocimt* 
guilt,  and  who  were  infamous  or  outcafts  from  focicty, 
were  eager  tografp  at  the  hopes  which  the  gofpelheld 
out  to  them. 

When,  after  enlifling  under  the  banner  of  Chrift, 
they  began  to  confider  ihemfelvc*  as  "  born  again  to 
newnefs  of  life;  remorfe  and  fear,  which  eafily  pre- 
vail over  weak  minds;  felfilh  hopes  of  regaining  their 
reputation,  and  attaining  to  the  honours  and  happinefs 
of  thofe  nianfkms  which  Jefus  was  faid  to  have  gone  to 

prepare ; 
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Chrifti*.  prepare  ;  with  a  defire  to  raifc  the  honour  and  extend 
uity.  the  influence  of  (he  fociety  of  which  they  were  become 
'"  «  members ;  ail  together  operated  fo  powerfully  as  to 
enable  them  to  dilplay  both  active  and  palfive  vinos  in 
a  very  extraordinary  degree.  Their  virtues  did  our. 
flow  from  the  purefl  and  nobkft  ibiirce  j  yet  they  at- 
tracted the  notice  and  moved  the  admiration  of  man- 
kind. Of  thofe  who  admired,  fume  were  eager  to  imi- 
tate ;  audi  in  order  to  that,  thought  it  neceflary  to 
adopt  the  fame  principles  of  action. 

Their  virtues  too,  were  rather  of  that  fpecics  which 
excite  wonder,  becaufe  uncommon,  and  1101  of  ciTe  ti- 
dal utility  in  the  ordinary  intcrcourfe  of  fociety  j  than 
of  thole  which  are  indifpcufably  ncceflary  to  the  ex* 
illencc  of  Ibcial  order,  and  contribute  to  the  cafe  and 
convenience  of  life.  Such  virtues  were  well  calculated 
to  engage  the  imitation  of  tbofe  who  had  failed  egrc- 
gionlly  in  the  practice  of  the  more  Jbcial  virtues. 

Tims  they  practtlcd  extraordinary,  but  ufclcls  and 
unfocial,  virtues,  npon  no  very  generous  motives ;  and 
thofe  virtues  drew  upon  them  the  eyes  of  the  world, 
and  induced  numbers  to  embrace  their  faith. 
Obfcro-  VVe  mult,  however  unwillingly,  declare,  that  this 
ttau,ia  is  plainly  an  uncaiiJid  accouiuof  the  virtues  of  the 
aofurer.  primitive  Christians,  and  the  motives  from  which  they 
originated.  The  fecial  virtues  are  ftrongly  recom- 
mended through  the  gofpel.  No  degree  of  mortific*- 
lion  or  ftlf-dcnial,  or  (eclnlion  from  the  ordinary  bufi- 
nefs  and  atnuftmcnts  of  fociul  life,  was  required  of  the 
early  converts  to  Chrillianity  ;  fave  what  was  indifpen- 
filbly  neeeflary  to  wean  them  from  the  irregular  habits 
in  which  they  had  before  indulged,  and  which  had  ren- 
dered them  nuifenccs  in  fociety,  and  to  form  them  to 
new  habits  equally neceffary  co their  happinefsaud  their 
nferulnefs  in  life.  We  allow  that  they  praetifed  vir- 
tues which  in  other  circumftances  would,  however 
fplendid,  have  been  unneceflary.  But  in  the  difficult 
circumftances  in  which  the  firft  Chriftians  were  placed, 
the  virtues  which  they  praetifed  were  in  the  higbefi 
degree  fecial.  The  moil  prominent  feature  in  their 
character  was, "  their  continuing  toentertain  fcntirr.ents 
of  generous  benevolence,  and  to  difcharge  fcrupuloufJy 
all  the  fecial  duties,"  towards  thofe  who  exercifed  nei- 
ther charity  nor  humanity,  and  frequently  not  even  bare 
integrity  and  jullice,  in  their  conduct  towards  them. 

It  caunot  be  faid  with  truth,  that  fuch  a  proportion 
of  the  primitive  Chriftian  were  people  whole  charac- 
ters had  been  infamous  and  their  circumftances  defpe- 
rate,  as  that  the  character  of  the  religion  which  they 
embraced  can  fuffer  from  this  cirenmftancc.  Nor 
were  they  only  the  weak  and  illiterate  whom  the 
apoflles  and  their  immediate  fucccflbrs  converted  by 
their  preaching.  The  criminal,  to  be  fore,  rejoiced  to 
hear  that  he  might  obtain  abfolution  of  his  crimes  ;  the 
mourner  was  willing  to  receive  comfort ;  minds  of  refi- 
ned and  generous  feelings  were  deeply  affected  with 
that  goodiiefs  which  had  induced  the  Son  of  God  to  fob- 
mit  to  fuffer  and  die  for  finners:  but  the  (impli- 
cit/, the  rationality,  and  the  beauty  of  the  Chriftian 
fyftem,  likewifc  prevailed  in  numerous  inftances  over 
the  pride  and  prejudices  of  the  great  and  the  wife  ;  in 
fo  many  inftances,  as  are  fufficicnt  to  vindicate  the 
Chriftian  church  from  the  afperfion  by  which  it  has 
been  reprefented,  as  Icing  in  the  firft  period  of  its  cx- 
iftence  merely  a  body  »f  crimbteh  and  tint!. 
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The  principles,  too,  from  which  the  virtues  of  the  Onlfiw. 
firft  Chriftian*  originated,  were  not  peculiarly  mean  and  u»ty. 
fclfilh;  nay,  they  feem  to  have  been  uiicutuuHicty  in-  " — " — •* 
blintc  and  difintereftcd.  lUmorle  in  the  guilty  mind 
is  a  natural  and  reafonable  fentirocnt ;  the  dtiire  of 
happinefs  in  every  human  breaft  is  equally  fo.  It  is 
uncandid  to  cavil  againft  the  firft  Chriitians  for  being, 
like  the  reft  of  mankind,  influenced  by  thefe  fenti- 
ments :  And  when  we  behold  them  overlooking  tem- 
porary podelfions  and  enjoyments,  extending  their 
views  to  futurity,  and  "  living  by  faith  \"  when  we 
obferve  them ««  doing  good  to  thofe  who  bated  them, 
blefling  thofe  who  carfed  them,  and  praying  for  thofe 
by  whom  they  were  defpitefully  ufed  i"  can  we  deny 
their  virtues  to  have  been  of  the  nioft  generous  and 
difintereftcd  kind  ? 

Wc  allow,  then,  that  the  virmes  of  the  firft  Chi  i- 
ftiana  nwft  have  contributed  to  the  propagation  of  thtir 
religion :  but  it  is  with  pain  that  we  obferve  this  re- 
fpectsble  writer  ftndiouiJy  labouring  to  mifrcprtfent 
the  principles  from  which  thofe  virtues  arofe  s  and  not 
only  the  principles  from  which  they  arofe,  but  alfo 
their  importance  in  fociety. 

The  tfth  aeefi  was  the  mode  of  church  government  CMfe  V. 
adopted  by  the  firft  Chriftians,  by  which  chey  were  -with  olt&tw 
knit  together  in  one  fociety;  who  preferred  the  church  »«"•»> 
and  its  interefts  to  their  country  and  civil  concerns. 
We  wilh  not  to  deny,  that  the  mutual  attachment  of 
the  primitive  Chriftians  contributed  to  fpread  the  in- 
fluence of  their  religion  j  and  the  order  which  they 
maintained,  in  coufequence  of  being  animated  with  this 
fpirit  of  broiherly  love,  and  with  fuch  ardent  zeal  for 
the  g:  »ry  of  God,  mult  no  doubt  have  produced  no 
lei's  happy  effect s  among  them  than  order  and  regula- 
rity produce  on  every  other  oecafion  on  which  they 
arc  nrictly  obferved.  Hoi  whether  the  form  of  church- 
government,  which  was  gradually  eflablifhed  in  the 
Chriftian  church,  was  actually  the  happicit  that  could 
poffibly  have  been  adopted  ;  or  whether,  by  cflaMifl*. 
ing  a  diftincl  fociety,  with  feparate  interefts,  within 
the  Roman  empire,  it  contributed  to  the  devolution  of 
that  mighty  fabric,  wc  cannot  here  pretend  to  inquire. 
Thefe  arc  fobjects  of  difcuifion,  with  refpect  to  which 
we  may  with  more  propriety  endeavour  to  fatisfy  our 
readers  clfewhere. 

From  the  whole  of  this  review  of  what  Mr  Gibbon  General 
has  fo  fpeciotitly  advanced  concerning  the  influence  of  tonekifion 
thefe  five  feeondary  caufes  in  the  propagation  of  the  ™"«rr>ii:ti 
gofpel,  we  diink  ourfclvcs  warranted  to  conclude,    c    f  *j 
That  the  zeal  of  the  firft  Chriftians  was  not,  as  he  re-  fi«\»0fe£ 
prefents  it,  intolerant :  That  the  doctrine  of  the  im- 
mortality of  the  human  foul  was  fomcwhst  better  un- 
dcrilood  in  ilie  heathen  world,  particularly  among  the 
Greeks  and  Romans  and  the  Jews,  than  he  rcprcfetns 
it  to  have  been  ;  and  had  an  influence  fomewhat  hap- 
pier than  what  he  afcribes  to  it :  That  the  additional 
circumftances  by  which,  he  tells  ns,  the  firft  preachers 
of  Chriftianity  improved  the  effects  of  this  doctrine, 
were  far  from  being  calculated  to  allure  converts : 
That  the  heathens,  therefore,  were  not  quite  lb  well 
prepared  for  an  eager  reception  of  this  doctrine  as  he 
would  perfuadc  us  they  were )  and,  of  confequence, 
could  not  be  influenced  by  it  in  fo  conftderable  a  de- 
gree, in  their  eonverfion :  That  real,  unqucflionable  mi- 
racles, performed  by  our  Saviour,  by  his  apoftles,  and 
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CiinftUn-  by  their  fucccflbrs,  did  contribute  fignrdly  to  the  pro* 
pagation  of  Chriftiatiity ;  bat  arc  not  to  be  ranked 

Chrift:an».  arl0I)g-  the  Jtcwdary  c.nifcs:  That  wcakncfl  at.d  blind 
~  zeal  did  at  times  employ  pretended  miracles  for  the 
fame  purpofc  not  altogether  inclTcdlnally  :  That  chough 
thefe  dcfpicablc  and  wicked  means  might  be  in  feme 
inftances  fucceisfuh  yet  they  were,  upon  the  whole; 
much  more  injurious  than  beneficial :  Thai  the  virtues 
of  the  primitive  Chriflians  arofe  from  the  moft  gene- 
rous and  noble  motives,  and  Were  in  their  nature  and 
tendency  highly  favourable  to  focia!  order,  and  to  the 
comfort  of  mankind'  in  the  fecial  ftate:  And,  laftly, 
That  the  order  and  regularity  of  churdi-govcrnmfnr, 
which  were  gradually  cftablilhed  among  the  firft  Chri- 
ftians,  contributed  .greatly  to  maintain  the  dignity 
and  fpread  the  influence  of  their  religion  t  btit  do  not 
appear  to  have  disjoined  them  from  their  fellow-fun- 
jech  or  to  have  rendered  them  inimical  to  the  welfare 
of  the  Hate  of  which  they  were  members. 

Upon  the  whole,  then,  we  do  not  fee  that  thefe  fe- 
coudary  caufes  were  equal  to  die  eft'efts  that  have  been 
afcribed  to  them}  and  it  feems  undeniable,  that  others 
of  a  ihperior  kind  co-operated  with  them.  We  earneft- 
ly  recommend  to  the  penifal  of  the  reader  a  valuable 
performance  of  Lord  Hailes's,  in  which  lie  enquires 
Into  Mr  Gibbon's  aifertions  and  rcafouings,  concerning 
the  influence  of  thei'e  five  caufes,  with  the  utmod  accu- 
racy of  information,  ftrength  and  clearnefsofreafoning, 
and  elegant  fimplicity  offtyle,  and  without  viraknee 
or  pafllon. 

CHRISTIANS,  thofe  who  profefs  tlic  religion  of 
ChriftiSeeCttaimamTYaiid  Messiah — The  name 
Chrijlian  was  firft  given  at  Autioch  in  the  year  42  to 
fucli  as  believed  in  Chrift,  as  we  read  in  the  Acts :  till 
that  time  they  were  called  difciples. 

The  firft  Chriftiaus  diftinguilhcd  th.emfr.lvcs  in  the 
moft  remarkable  manner  by  their  conduct  and  their 
virtues.  The  faithful,  whom  the  preaching  of  St  Pe- 
ter had  converted,  hearkened  attentively  to  the  exhor- 
tations of  the  Apoftles,  who  failed  not  carefully  to  in- 
ftruft  them,  as  perfous  who  were  entering  upon  an 
entirely  new  life.  They  went  every  day  to  the  temple 
with  one  heart  and  one  mind,  and  continued  in  prayers; 
doing  nothing  different  from  the  other  Jews,  becaufc 
it  wsa  yet  not  time  to  feparate  from  them.  But  they 
made  a  ftill  greater  progrefs  in  virtue  1  for  they  fold 
all  that  they  polfelTed,  and  diflributed  their  goods  in 
proportion  to  the  wants  of  their  brethren.   They  eat 

1  heir  meat  ■with'gladnvfs  aud j:nghiitfs  of  heart,  praijitig 
Cod,  and  having  f'avuur  •with  all  the  people.  St  Chry- 
foftom,  examining  from  what  fource  the  eminent  vir- 
tue of  the  firft  Chriltians  flowed,  afcribes  it  principally 
totheirdiveflingthemfelvesof  their pofleffions;  "For 
*'  (fays  that  father)  perfons  from  whom  all  that  they 
"  have  is  taken  away,  are  not  fuhject  to  fin :  whereas, 
"  whoever  has  large  )v>(Tefi"ions,  wants  not  a  devil  or  a 
«« tempter  to  draw  him  into  hell  by  a  thoufand  ways." 

The  Jews  were  the  firft  and  the  moft  inveterate 
enemies  the  Christians  had.  They  put  them  to  death 
as  often  as  they  had  it  in  their  power :  and  when 
they  revolted  agai'ift  the  Romans  in  the  time  of  the 
emperor  Adrian,  Barchochcbas,  the  head  of  that  re- 
volt, employed  againft  the  Chrifitans  the  moft  rigo- 
rous punifttments  to  compel  them  -to  blafpheme  and 
renounce  Jefus  Chrift.  And  we  find  that,  even  in 
.the  third' century,  they  endeavoured  to  get  into  their 
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hands  Chriftian  women,  in  order  to  fcourge  and  ftone  C 
them  in  their  Synagogues,  They  curfed  the  ChriiUans 
folcnmiy  three  times  a-day  in  their  fynagognes,  and 
T - ; ■  ■  i i'  :-:.Lb:n:,  vvoul.i  :v->\  i.AU  1  ihciv.  iri  <^i.\ cm:  v.  Hi 
Chriftians  upon  any  occafion.  Nor  were  they  content- 
ed to  hate  and  deleft  them  ;  but  they  difpatched  eraif- 
faries  all  over  the  world  to  defame  the  Chrift ians,  and 
fpread  all  forts  of  calumnies  againft  them.  They  ac- 
caled  them,  among  other  things,  of  worfhipping  the 
fun  and  the  head  of  an  afs.  They  reproached  them 
with  idlcntfs,  and  being  an  uftlcfs  race  of  people. 
They  charged  them  with  tieafon,  and  endeavouring 
to  erect  a  new  monarchy  againft  that  of  the  Romans. 
They  affirmed,  that,  in  celebrating  their  myfterics, 
they  nfed  to  kill  a  child  and  eat  its  flefh.  They  accu- 
fed  them  of  the  moft  mocking  incclcs,  and  of  intern* 
perance  in  their  fcafls  of  chari  ty.  But  the  lives  and  be- 
haviour of  the  firft  Chriftiaus  were  fuflicicnt  to  refute 
all  that  was  laid  againft  them,  and  evidently  demouftra- 
ted  that  thefc  accufations  were  mere  calumny  and  the 
effeft  of  inveterate  malice. 

Pliny  the  younger,  who  was  governor  of  Pontus  and 
Bithynia  between  the  years  103  and  toy,  gives  a 
very  particular  account  of  the  Chrift  ians  In  that  pro- 
vince, in  a  letter  which  he  wrote  to  the  emperor  Tra- 
jan, of  which  the  following  is  aft  extract :  "  I  take 
«  the  liberty,  Sir,  to  give  yon  in  account  of  every 
"  difficulty  which  arifes  to  me.  I  have  never  been 
"  prefent  at  the  examination  of  the  Christians  j  for 
"  which  rcafon  I  know  not  what  queftions  have  been 
*'  put  to  them,  nor  in  what  manner  they  have  been 
«  punifhed.  My  behaviour  towards  thofe  who  have 
"  been  acenfed  to  me  has  been  this  1  1  have  intcrro- 
"  gated  them,  in  order  to  know  whether  they  were 
"  really  Chriftians.  When  they  have  confetTcd  it,  I 
*'  have  repeated  the  fame  qocftion  two  or  three 
*'  times,  threatening  than  with  death  if  they  did 
"  not  renounce  this  religion.  Thofe  who  have  per* 
*'  fitted  in  their  canfcfKon,  have  been,  by  my  order, 
"  led  to  pnnifttment.  I  have  even  met  with  fome 
**  Roman  citizens  guilty  of  this  pbrenfy,  whom,  in 
"  regard  to  their  quality,  I  have  fct  apart  from  the 
"  reft,  in  order  to  fend  them  to  Rome.  Thefc  pcr- 
«  fons  declare,  that  their  whole  crime,  if  they  arc 
"  guilty,  confifts  in  this  ;  that,  on  certain  days,  they 
"  affcmblc  before  fun-rife,  to  fine  alternately  the 
*<  praifea  of  Chrift,  as  of  a  Cod,  and  to  oblige  them- 
'*  felves,  by  the  performance  of  their  religious  rites, 
"  not  to  be  guilty  of  theft,  or  adultery,  to  obferve  in- 
"  violably  their  word,  and  to  be  true  to  their  truft. 
"  Tins  d'epofition  has  obliged  me  to  endeavour  to  in- 
"  form  myfelf  ftill  farther  of  this  matter,  by  potting 
"  to  the  torture  two  of  their  womcn-fervants,  whom 
"  they  call  deacontfftt :  but  I  could  learn  nothing 
"  more  from  them,  than  that  the  fuperftition  of  thefe 
"  people  is  as  ridiculous  as  their  attachment  to  it  is 
»  aftonifhing." 

There  is  extant  a  jnfiiikation,  or  rather  panegyric, 
of  the  Chriftians,  pronounced  by  the  mouth  of  a  Pa- 
gan prince.  lt|is  a  letter  of  the  emperor  Antoninus, 
written  in  the  year  tea,  In  anfwer  to  the  States  of 
Alia,  who  had  aeeufrd  the  Chuftians  of  being  the 
caufe  of  fome  earthquakes  which  had  happened  in  that 
part  of  the  world.  The  emperor  advifes  them  to 
"  take  care,  left,  in  torturing  and  punifning  thofe 
whom  they  accufed  of  Athcifm  (meaning  the  Chri- 
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e&iftjuM.  ftians),  they  would  render  them  more  obftinate,  inarad 

*  w  "*  of  prevailing  upon  them  tL>  change  their  opinion  j 

lincc  their  religion  taught  them  to  inffer  with  plea- 
sure for  the  lake  of  God."  As  to  the  earthquakes 
•which  had  happened,  he  puts  them  in  mind,"  that  they 
thcmfelves  arc  always  difcouraged,  and  link  under 
fuch  misfortunes  ;  whereas  the  Christians  never  difco- 
vered  more  cheerfulnefs  and  confidence  in  God  than 
nponfachoccafions."  He  tells  them,  that  **  they  pay 
90  regard  to  religion,  neglect  the  worth  ip  of  the 
Eternal;  and,  bctaufe  the  Chriftians  honour  and  adore 
Him,  therefore  they  are  jealous  of  them,  and  perse- 
cute che:n  even  to  death."  He  concludes  :  "  Many  of 
the  governors  of  provinces  have  formerly  written  to 
my  father  concerning  them  ;  and  his  anfwer  always 
was,  that  they  IhoulJ  not  be  moltfted  or  difturbed, 
provided  they  quietly  fabraittcd  to  the  authority  of 
the  government.  Many  pcrfons  have  likewifc  con* 
faked  me  apon  this  afiair,  and  I  have  returned  the  v 
kmc  anfwer  to  them  all ;  namely,  that  if  any  one 
accufes  a  Chriftian  merely  on  account  of  his  religion, 
theacenfed  prrfon  Shall  be  acquitted,  and. the  accufcr 
himfclr  pumihed."  This  ordinance,  according  to  Eu- 
febius,  was  publicly  fixed  op  at  Ephdnsinan  ailcrn-. 
bly  of  the  Hates. 

It  is  no  difficult  matter  to  difcovcr  the  caufes  of  the 
many  persecutions,  to  which  the  Christians  were  cx- 
pofed  during  the  three  firft  centuries.  The  purity  of 
the  Chriftian  morality,  directly  oppolite  to  the  corrup- 
tion of  the  Pagans,  was  douhtleSs  one  of  the  moft 
powerful  motives  of  the  public  averfion.  ■•.  To  this, 
may  be  added,  the  many calumnies  unjuftly  fpread 
about  concerning  them  by  theh*  enemies,  particularly 
the  Jews..  And  this  occasioned  lb  fining  a  prejudice 
againft  them,  that  the  Pagans  condemned  them  without 
inquiring  into  their  doctrine,  or  permitting  them  to 
defend  themSelve*.^  Bcfides,  their  woithipping  lefts 
Chri/t,  as  God,  ' was  contrary  to  one  of  the  moft  an- 

rir I -w  .;.  . > t "tlit:  tii^nrc,  \\ ':.[:':  - X pvr  {■'.  y  tur- 

bad  the  acknowledging  of  any  God  which  had  not 
been  approved  by  the  ienate. 

But  notwithftanditsg  the  violent  oppofition  made  to 
die  establishment  of  the  Chriftian  religion,  it  gained 
ground  daily,  and  very  foon  mule  a  furprifrng  pro- 
grefs  in  the  Roman  empire.  In  the  third  century,  there 
were  Christians  in  the  camp,  in  the  fenate,  in  tbepa- 
laee;  in  Ihort  every  where,  but  in  the  temples  and 
the  theatres  r  they  filled  the  towns,  the  country,  the 
illands.  Men  and  women,  of  all  ages  and  conditions, 
and  even  thofe  of  the  firft  dignities,  embraced  the 
faith  ;  ihfomuch  that  the  Pagans  complained  that  the 
revenues  of  their  temples  were  ruined.  They  were 
in  fuch  great  numbers  in  the  empire,  that  (as  Tertul- 
lianexprcfTes  it)  were  they  to  have  retired  into  another 
country,  they  would  have  left  the  Romans  only  a 
frightful  folinide. 

The  primitive  Christians  were  not  only  remarkable 
for  the  practice  of  eveiy  virtue"}  they  were  alfo  very 
eminently  diftinguifhed  by  the  many  miraculous  gifts 
and  graces  beftowed-by  God  upon  them.  "  Some 
of  the  Chriftians  (fays  Irenarns)  drive  out  devils,  not 
in  appearance  only,  out  lb  as  that  they  never  return ; 
whence  it  often  happens,  that  thofe  who  are  difpoS- 
feffed  of  evil  fpirits  embrace  the  faith  and  are  received 
into  the  church.  •  Others  know  what  is  to  come,  fee 
villous,  and  deliver  oracles  as  prophets.    Others  heal 
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the  tick  by  laying  their  hands  on  them,  and  rcftore  CbriftJans. 
them  to  perfect  health  :  and  we  find  fome  who  even  '  ' 

"i>  the  JcJ'l-  It  i-:.  irnpi.l:;  ;o  kiri 

gifts  and  graces  which  the  church  has  received  from 
God— what  they  have  freely  received  they  as  freely 
bellow.  They  obtain  thele  gifts,  by  prayer  alone,  and 
invocation,  of  the  name  of  Jcfus  Chri/t,  without  any 
mixture  of  enchantment  or  fnperftition." 

We  Hull  here  fubjoin  the  remarkable  ftory,  attested 
by  Pagan  authors  themfelves,  concerning  the  Ckrifiian 
\mn  in  the  army,  of  the  emperor  Marcus  Aurelius. 
That  prince  having  led  his  forces againft  the  Ojiadi, 
a  people  on  the  other  tide  of  the  Danube,  was  Surj 
rounded  and  hemmed  in  by  the  enemy  in  a  disadvan- 
tageous place,  and  where  they,  could  find  no  water.  - 
The  Romans  were  greatly .  embar raffed,  and,  being 
refled  by  the  enemy,  were  obliged  to-  continue  un- 
er  arms,  cxpofed  to  the.  violent  Heat  of  the  fun,  and  ■ 
almoft  dead  with  thirft ;  when,  on  a  fudden,  the  deads 
gathered,  and  the  rain  fell  in  great  abundance.  The— 
Joldiers received  the  water  in  their  bucklers  and  hel-  - 
mets,  and  latisncd  both  their  own  thirft  and  that  of 
their  horfes.  The  enemy,  presently  after,  attacked 
them  ;  and  fo  great  was  the  advantage  they  h.id  over 
them,  that  the  Romans  muft  have  been  overthrown, 
had  not  heaven  again  interpofed  by  a  violent  /lorm  of 
hail,-mixcd  with  lightning,  which  fell  on  the  enemy, 
aaJ  obliged  them  to  retreat.  It  was  found  after- 
wards, that  one  of  the  legions,  which  confifted  of 
Chriftians,  had  by  their  prayers,  which  they  offered 
upon  their  knees  before  the  battle,  obtained  this  fa- 
vour from  heaven:  and  from  this  event  that  legion 
was  ftrnamcd  The  thundering  Leghu.  See,  however,  the 
eriticiSir.  of  Mr  Mojlt  on  this  ftory  in  his  I(roris,  vol.ii. 
p.  8i — 390.  Sec  alfo  MoJ/n-im'i  Church  Hiflory,  vol.  i. 
P-  ™+ 

Snch  were  the  primitive  Chriftians,  whofe  religion 
has  by  degrees  fpread  itfelf  overall  parts  of  the  world, 
though  not  with  equal  purity  in  all.  And  though,  by 
the  providence  of  God,  Mahometans  and  Idolaters 
have  been  Suffered  to  poflefs  themfelves  of  thofe  places 
in  Greece,  Alia,  and  Africa,  where  the  Chriftian  re> 
;ig:on  formerly  moft  fionrilhed ;  yet  there  are  rtill  fuch 
remains  of  the  Chriftian  religion  among  them  as  to  ;• 
give  them  opportunity  fofticient  to  be  converted. 
For,  in  the  dominions  of  the  Turk  in  Europe,  the 
Chriftians  make  two  third  pans  at  leaftof  the  inha- 
bitants: and  in  Constantinople  itfelf  there  are  above 
twenty  Chriftian  churches,  and  above  thirty  in  Thcf- 
Jalonica.  Philadelphia,  now  called  A!a-jhabir9  has  no 
fewer  than  twelve  Chriftian  churches.  The  whole 
iflandof  Chio  fs  governed  by  Chriftians  }  and  fome 
itlandacf  the  Archipelago  are  inhabited  by  Chriftians  • 
only.  In  Africa,  befides  the  Chriftians  living  in  E- 
gypt,  and  in  the  kingdom  of  Congo  and  Angola,  tho  * 
illands  upon  the  weftern  coafts  arc  inhabited  by  Chri- 
ftians; and  the  vaft  kingdom  of  Abyffinia,  JuppolVd 
to  be  as  big  as  Germany,  France,  Spain,  and  Italy, 
put  together,  .is  pofliiircd  by  Chriftians.  In  Alia,  moft 
part  of.  the  empire  of  Rajfia,  the  countries  of  Circatiia 
and  Mingrelia,"  .Georgia,  and  Mount  Libanus,  arc  in- 
habited only  by  Chriftians.  In  America,  it  is  notori- 
ous that  the  Chriftians  are  very  numerous,  and  fpread 
over  inoft  pans  of  that  vaft  continent. 

CmtsrtAHS  vf  St  J*h-i,  a  fed  of  Chriftians  very  nu- 
merous in  Balfara  and  the  nejghbouring  towns :  iliey 

formerly  • 
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CbriftUn*  formerly  inhabited  along  the  river  Jordan,  where  St 

J John  baptized,  and  it  was  froratbence  they  had  their 
ina-  name.  They  hold  anannivcrfaryfeiifi  of  'five  days ; 
*  v  during  which  they  all  go  to  the  bifhop,  who  baptizes 
them  with  the  baptifm  of  Si  John.  Their  baptifm  is 
alfo  performed  in  rivers,  and  that  only  on  Sundays: 
theylnveno  notion  of  the  third  Perfon  in  the  Trinity ; 
nor  have  they  any  canonical  books,  but  abundance  tuli 
of  charms,  &c.  Their  bilhoprics  defcend  by  inherit 
tance,  asour  eftitesdo,  though  they  have  the  cere- 
mony of  an  election. 

Christians  tf  St  Thomas,  a  fort  of  Chriftians  in 
a  pcninfulaof  India  on  this  fide  of  the  Gull  :  they  in- 
habit  chiefly  at  Cranganor,  and  the  neighbouring 
conntry:  theft  admit  of  no  images  5  and  receive  only 
the  crofs,  to  which  they  pay  a  great  veneration :  they 
affirm,  that  the  fools  of  the  faints  do  not  fee  God  till 
after  the  day  Of  judgement :  they  acknowledge  but  three 
f.icratncms,  viz.  baptifm,  orders,  and  the  encharift  : 
they  make  no  ufeof  holy  oils  in  the  ad -n  in  ill  rat  ion  of 
kij.it ifn\  ;  but,  after  the  ceremony,  anoint  the  infant 
with  an  unction  compofedof  oil  and  walnuts,  without 
any  benediction.  In  the  eucharift,  they  confecrate 
with  little  cakes  made  of  oil  and  fait,  and  iuftcad  of 
wine  make  ufc  of  water  in  which  ratlins  have  been  in- 
i\  :>..;. 

CHRISTIANA,  a  town  of  Norway,  in  the  pro* 
vince  of  Aggcrhuys,  filiated  on  a  bay  of  the  fea.  £. 
Long.  10.  1  j.  N.  Lat.  $9.  30. 

CHRIST1ANOPLE,  a  port-town  of  Sweden, 
atedonthc  B-iltic  Sea,  in  the  territory  of  Blerking, 
and  province  of  South  Gothland.    E.  Long.  15.  40 
N.  Lat.  57°. 

CHR1STIANSTADT,  a  ftrong  fortified  town  of 
Sweden;  fitnated  in  the  territory oi  Bleckingand  pro- 
vince of  South  Gothland.  It  was  built  in  161 4  by 
Chriftian  IV.  king  of  Denmark,  when  thisprovir.ee 
belonged  10  the  Danes ;  and  finally  ceded  .to  the  Swedes 
by  the  peace  of  Rofluld  in  »6 5  8.  The  town  is  fmall 
Inn  neatly  built,  and  is  cileemcd  the  ftrongeft  fortrefs 
in  Sweden.  The  houfes  are  all  of  brick,  and  moAly 
ftuccoed  white.  It  funds  in  a  nwrfhy  plain  clofe  to 
the  river  Helge-a,  which  flows  into  the  Baltic  at  Ahus 
about  the  diilance  of  20  miles,  and  is  navigable  only 
for  fmall  craft  of  fcven  tons  burden.  F.nglifh  vefTels 
annually  refort  to  this  port  for  alum,  pitch,  and  tar. 
The  inhabitants  have  manufactures  of  cloth  and  filken 
fluffs,  and  caitry  an  a  fmall  degree  of  commerce.  E. 
Long.    14.  40.  N  Lac.  $6,  jo. 

CHRISTINA,  daughter  of  Guflavus  Adulphus 
king  of  Sweden,  born  in  in  1636;  and  (iicceeded  10 
the  crown  in  1633,  when  only  feven  years  of  age.  This 
prlneefs  discovered  even  in  her  infancy,  what  (he  after- 
wards expreflcd  in  her  memoirs,  an  invincible  antipa- 
thy for  the  employments  and  eonverfation  of  women; 
and  (he  had  the  natural  aokwardnefs  of  a  man  with  re- 
fpect  to  all  the  little  works  which  generally  fall  to  their 
fhare.  She  was  on  the  contrary,  fond  of  violent  ex- 
ercifes,  and  fuch  atnufancnts  as  confift  in  feats  of 
flrcngth  and  activity.  She  had  alfo  both  ability  and 
tafle  for  abftrafked  fpeculations ;  and  amufed  herfelf 
with  language  and  the  feienees,  particularly  that  of 
'.egUanrc  and  government.  Shu  derived  her  knowledge 
ofancieot  hiftory  from  its  fcuree  s  and  Polybius  and 
rhucydides  were  her  favourite  authors.    As  the  was 
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the  Sovereign  of  a  powerful  kingdoir,  it  is  not  flrsnge  Chiiftis*. 
thatalmoft  all  the  princes  in  Europe  afpircd  to  her  bed. ' 
Among  others,  were  the  Prince  of  Denmark,  the 
Elector  Palatine,  the  Elector  of  Brandenburg,  the  King 
of  Spain,  the  king  of  the  Romans,  Don  John  of  Au- 
stria ;  Sigifnmnd  of  Rockocci,  count  and  general  of 
Cailbvia  ;  Stamtlans  kingol  Poland  ;  John  CaJlimir  his 
brother;  and  Charles  Guflavus  duke  of  Deux  Ponts, 
of  the  Bavarian  Palatinate  family,  fon  of  herfathcr  the 
great  Guftavus's  After,  and  confeqnently  her  firA  conftn. 
To  this  nobleman,  as  well  as  to  all  his  competitors,  ihe 
conftantly  rcfufed  her  hand  ;  but  fhe  caufed  him  to  l>c 
appointed  her  focceflor  by  rheftates.  Political  inte- 
rtfts,  differences  of  religion,  and  contrariety  of  man- 
ners, fnrnilhed  Chriftina  with  pretences  for  rcjrelingajl 
her  fnitors  ;  but  her  true  motives  were  the  love  of  in- 
dependence, and  a  ltrong  avcrfion  flic  had  conceived, 
even  in  her  infancy,  from  the  marriage  yoke.  "  Do 
nor  force  me  to  marry  (did  Ate  to  the  flutes) ;  for  if  I 
fhould  have  a  fon,  it  is  not  more  probable  that  he  fhonld 
be  an  Au§uftus  than  a  Nero." 

An  accident  happened  in  the  beginning  of  her  reign 
which  gave  her  a  remarkable  opportunity  of  cifplaying 
the  Arength  and  equanimity  of  her  mind.  As  She  was 
at  the  chapel  of  the  caAle  of  Stockholm,  afliAing  at 
divine  fcrvice  with  the  principal  lords  of  her  court,  a 
poor  wretch,  who  was  disordered  in  his  mind,  came 
to  the  place  with  a  defign  to  afiafiinate  her.  This  man, 
who  was  preceptor  of  the  college,  and  in  the  full  vi- 
gour of  his  age,  chofc,  for  the  execution  of  his  delign, 
the  moment  in  which  thcaffrmUy  was  performing  what 
in  the  Swcdifli  church  is  called  an  *&  of  rtcoiirfiicn  s  a 
lilent  and  frparnle  a^ft  of  devotion,  performed  by  each 
individual  kneeling  and  hiding  the  face  with  the  hand. 
Taking  this  opportunity;  be  rufhed  through  the  crowd, 
and  mounted  a  iialluArade  within  which  the  cm  en  was 
upon  her  knees.  The  Baron  Braki,  ehitfjuAice  of 
Sweden,  was  alarmed,  and  cried  out;  and  the  guards 
eroded  their  pardfans,  to  prevent  bis  coming  further : 
but  he  Arock  them  furioufly  on  one  fide ;  leaped  over 
the  barriers  and,  being  then  clofe  to  thcqneen,  made 
a  blow  at  her  with  a  knife  which  he  had  concealed 
without  a  fheath  in  his  flcevc.  The  queen  avoided  the 
blow,  and  pufhed  the  captain  of  her  guards,  who  in- 
fumly  threw  himfelfupon  theaflaflin,  and  feized  him 
by  the  hair.  All  this  happened  in  lefs  than  a  mo- 
ment of  time.  The  man  was  known  to  be  mad,  and 
therefore  nobody  fuppofed  he  had  any  accomplices  : 
they  therefore  con  ten  red  themfelves  with  locking  him 
op;  and  thcqneen  returned  to  her  devotion  without  the 
leaft  emotion  that  coulc  be  perceived  by  the  people, 
who  were  much  more  frightened  than  berfelf. 

One  of  the  great  affairs  that  employed  Chnftina 
while  Ihe  was  upon  the  throne,  was  the  peace  of 
Weftphalia,  in  which  many  chilling  intcrefb  were  to 
be  reconciled,  and  many  chims  to  be  afecrtained.  It 
was  concluded  in  the  month  of  October  1648.  The 
fuccefsof  the  Swrdifh  arms  rendered  Chriftina  the  ar- 
bitrefs  of  this  treaty  ;  at  leaft  as  to  the  affairs  of  Swe- 
den, to  which  this  peace  confirmed  the  pnfleffion  of 
many  important  countries.  No  public  event  of  im- 
portance took  place  during  the  reft  of  Chriftina's 
reign  ;  for  there  were  neither  wars  abroad,  nor 
troubles  at  home.  This  quiet  might  be  the  effect  of 
chance  ;  but  it  might  alfo  be  the  effect  of  a  good  ad- 
ministration, 
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ChrifchJ*.  miniftration,  and  the  great  reputation,©!  the  queen  ; 

•>  ■■■><■■'  >an(}  ,i,e  love  her  people  had  for  her  ought  to  kad  us 
to  ibis  determination.    Her  reign  was  that  of  learn* 
ing  and  genius.    She  drew  about  her,  wherever  flie 
was,  all  the  diftinguiihed  characters  uf  her  time: 
Grotius,  Pafcal,  Bochart,  Defcartes,  Gaffcndi,  Sau- 
maife,  Naude,  Voflius,  Heinfius,  Meibom,  Scudery, 
Menage,  Lucas,  Holftenius,  Lsmbecios,  Baylc,  ma- 
dam  Dicier,  Filicaia,  and  many  others.  The  arts 
never  fail  to  immonalize  the  prince  who  protects 
them;  and  almoft  ali  thefc  illuftrious  pcrfons  have  ce- 
lebrated Chriftina,  either  in  poems,  letters,  or  litera- 
ry productions  of  toe  other  kind,  the  greater  part 
of  which  are  now  forgotten.    They  form,  however, 
a  general  cry  of  priife,  and  a  mafs  of  tcftimonials 
which  may  be  confidercd  as  a  folid  balls  of  reputa- 
tion.   Chriftina,  however,  may  he  juftly  reproached 
with  want  of  tafte,  in  not  properly  aligning  the 
rank  of  all  thefc  perfons,  whofe  merits,  though  ac- 
knowledged, were  yet  nn equal  j  particularly  for  not 
having  been  fa  fliciently  fendble  of  the  fuperiority  of 
Defcartes,  whom  fhc  dil'gufted,  and  at  laft  wholly 
neglected.    The  rapid  fortune  which  the  adventurer 
Michon,  known  by  the  name  of  Beurd;,'$t,  acquired 
by  her  countenance  and  liberality,  was  alio  a  great 
fcandal  to  literature.    He  had  no  pretentions  to  learn- 
ing t  and  though  fprightly,  was  yet  indecent.  He 
was  brought  10  court  by  the  learned  Sacmaifc ;  and, 
for  a  time  drove  literary  merit  entirely  out  of  it,  ma- 
king learning  the  object  of  his  ridicule,  and  exacting 
from  Chriftina  an  exorbitant  tribute  to  the  wcaknefs 
and  inconftancy  of  her  fexj  for  even  Chriftina,  with 
refpeel  to  this  man,  mowed  hcrfelf  to  be  weak  and 
iflCOnfUnr.    At  laft  flie  was  compelled,  by  the  public 
indignation,  to  banilh  this  unworthy  minion  $  and  be 
was  no  fooner  gone,  than  Iter  regard  for  him  was  at 
an  end.    She  was  aihamed  of  the  favour  flie  had  fliown 
him  t  and  in  a  toon  time,  thought  of  htm  with  hatred 
or  contempt.    This  Bourdclot,  during  his  afcendency 
over  the  (jueen,  had  fnpp'.anted  count  Magnus  de  la 
Gardie,  Ion  of  the  conl'tablc  of  Sweden,  who  was  a 
relation,  a  favourite,  and  perhaps  the  lover  of  Chrif- 
tiaa.   M.  dc  Motteville,  who  had  feen  him  ambaf- 
iador  in  France,  fays,  in  his  memoirs,  that  be  fpoke 
of  his  queen  in  terms  fo  paffionatc  and  refpectful,  that 
every  one  concloded  his  attachment  to  her  to  be  more 
ardent  and  tender,  than  a  mere  fenfe  of  duty  can 
produce.   This  nobleman  fell  into  difgrace  becaufe  he 
mowed  an  inclination  to  govern;  while  hi.  Bourdclot 
fecmed  to  aim  at  nothing  more  than  to  amufe;  and 
concealed,  wider  the  onfnfpefted  character  of  a  droll, 
the  real  afcendency  which  he  exercifed  over  the  queen's 
mind. 

About  this  time,  an  accident  happened  to  Chriftina 
which  brought  her  into  fttll  greater  danger,  than  that 
which  has  been  related  already.  Having  given  or- 
ders for  fomc  mips  of  war  to  be  built  at  the  port  of 
Stockholm,  Ihe  went  to  fee  them  when  they  were 
fimfliol;  and  as  fhc  was  going  on  board  of  tlicm,crofs 
4  narrow  plank,  with  admtril  Fleming,  his  foot  Hipping, 
he  fell,  and  drew  the  qoeen  with  hint  into  the  fea, 
which  in  that  place  was  near  90  feet  deep.  Anthony 
Steinberg,  the  queen's  firft  equerry,  inftaotly  threw 
himfclf  into  the  water,  laid  hold  of  her  robe,  and,  with 
fitch  alfiltance  as  was  given  him,  gotthc  queen  alhore : 
Vot.  IV. 


during  this  accident,  her  rccolte&ion  was  fiich,  that  C&rifiva. 

the  moment  her  lips  were  above  water,  Die  cried,  - 

out,  "  Take  care  of  the  Admiral."  Wbeu  Ihe  was 

got  out  of  the  water,  flie  difcovercd  no  emotion  either 

by  her  ge flare  or  countenance ;  and  Ihe  dined  the  fame 

day  in  public,  where  flie  gave  a  humorous  account  of 

her  adventure. 

But,  though  at  hrft  (he  was  fond  of  the  power  and 
fplendur  of  royalty,  yet  Ihe  begsn  at  length  to  feel 
that  it  embarrafTf d  her;  and  the  fame  love  of  inde- 
pendence and  liberty  which  had  determined  her  agaiuft 
marriage,  at  laft  made  her  weary  of  her  crown.  As, 
after  her  firft  difguft,  it  grew  more  and  more  irklbnie 
tolter,  fttr  rcfolved  to  abdicate;  and,  in  1652,  com- 
municated her  refolution  to  the  fenate.  The  Irnate 
z;aloijfly  remonftatcd  again  ft  it;  and  was  joined  by 
the  people ;  and  even  by  Charles  Guftavos  hioifdf, 
who  was  to  fucceed  her:  (lie  yielded  to  their  impor- 
tunities, and  continued  to  facrince  her  own  pleafure  t<i 
the  will  of  the  public  till  the  year  1654,  and  then  Ihe 
carried  her  defign  into  execution.  It  appears  by  one 
of  her  letters  to  to  JJ.  Caput,  in  whom  Ate  put  great 
confidence,  that  flie  had  meditated  this  project  for 
more  than  eight  years ;  and  that  the  had  communica- 
ted h  to  him  five  years  before  it  took  place. 

The  ceremoijy  of  her  abdication  was  a  mournful 
folcmnity,  a  mixture  of  pomp  and  fadnefs,  in  which 
fcarce  any  eyes  but  her  own  were  dry.   She  conti- 
nued firm  and  compofed  through  the  whole;  2nd,  as 
foon  as  it  was  over,  prepared  to  remove  into  a  coun- 
try more  favourable  to  fcicncc  than  Sweden  was. 
Concerning  the  merit  of  this  action,  the  world  has  al- 
ways been  divided  in  opinion  ;  it  his  been  condemned 
alike  both  by  the  ignorant  and  the  learned,  the  trifler 
and  the  fage.   It  was  admired,  however,  by  ihe 
great  Conde:  "How  great  was  the  maguanimity  of 
this  prince fs  (faid  he),  who  could  fo  eafily  give 
up  that  for  which  the  reft  of  mankind  arc  continually 
deftroying  each  other,  and  which  fo  many  through- 
out their  whole  lives,  porfue  without  attaining!"  It 
appears  by  the  works  of  St  £vermond,  that  the  abdi- 
cation of  Chriftina  was  at  that  lime  the  onivcrfal  to- 
pic of  (peculation  and  debate  in  France.  Chriftina, 
befides  abdicating  her  crown,  abjured  her  religion: 
but  this  aft  was  univet  fal'.y  proved  by  one  party 
and  cenfured  by  another;  thePapifts  triumphed,  and 
the  Proteftants  were  offended.    No  prince,  after  a 
long  imptifonmcnt,  ever  mowed  fo  much  joy  upon 
being  reftorrd  to  his  kingdom,  as  Chriftina  did  in 
quitting  hers.  When  flie  came  to  a  little  brook,  which 
fepsrates  Sweden  from  Denmark,  Ale  got  out  ofhrr 
carriage;  and  leaping  to  the  other  fide,  cried  out  in 
a  tranfport  of  joy,  "  At  laft  I  am  free,  and  out  of 
Sweden,  whither  I  hope  I  Hull  never  return." 
She  difmifled  her  women,  and  laid  by  the  habit  of 
hcrfex :  "  I  would  become  a  man  (faid  flic)  ;  yet  I 
do  not  love  men  becaufe  they  are  men,  but  hecanfe 
they  are  not  women."   She  made  her  ahjurstivn  at 
Bruuels ;  where  flie  faw  the  grear  Cor.de*,  who,  after 
his  defection,  made  that  city  his  afylura.    "  Coufm 
({aid  Ihe),  who  would  have  thought  trn  years  »go, 
that  we  mould  have  met  at  this  diflance  from  our 
countries  ?'* 

The  inconflancy  of  ChHAina's  temper  appeared  in 
her  going  continually  from  place  10  place  :  from  Bn.f- 
4  Y  felj 
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Chrifliin.  fels  (lie  went  to  Rome;  from  Rome  to  France,  and 
M  from  France  (he  returned  to  Rome  again;  after  this 
/be  went  to  Sweden,  where  flie  was  not  very  well  re- 
ceived; from  Sweden  flie  went  to  Hamburgh,  where 
{he  continued  a  year,  and  then  went  again  to  Rome; 
from  Rome  flic  returned  <o  Hamburgh  ,•  and  again  to 
Sweden,  where  (he  was  (till  worfe  received  than  be- 
fore t  upon  which  Jhe  went  hack  to  Hamburgh,  and 
from  Hamburgh  again  to  Rome.  She  intended  an- 
other journey  to  Sweden;  but  it  did  not  take  place, 
any  more  than  an  expedition  to  England,  where 
Cromwell  did  not  feem  well  difpofcd  to  receive 
her;  and  after  many  wanderings,  and  many  pur- 
pofes  of  wandering  (till  more,  ihe  at  lad  died  at 
Rome  in  1689. 

It  mud  be  acknowledged,  that  her  journeys^  to 
Sweden  had  a  motive  of  neceifity;  for  her  appoint- 
ments were  very  ill  paid,  though  the  dates  often  con- 
firmed them  after  her  abdication:  hut  to  other  places 
(he  was  led  merely  by  a  roving  difpofition;  and, 
what  is  more  to  her  difcredit,  the  always  didurbed 
ibe  quiet  of  every  place  Jhe  came  into,  by  exacting 
greater  deference  to  her  rank  as  queen  than  die  had 
a  right  to  expeft,  by  her  total  uon-conf'orniisy  10 
the  enftoms  of  the  place,  and  by  continually  exciiing 
and  fomenting  intrigues  of  ftate.  She  was  indeed  al- 
ways too  luify,  cTtnwhctt  flic  was  upon  the  throne ; 
for  there  was  no  event  in  Europe  in  which  fhc  was  not 
ambitions  of  ailing  a  principal  part.  During  the  trou- 
bles in  France  by  the  faction  called  the  Fronde,  die 
wrote  with  great  eagernefs  to  all  the  imerctled  par- 
ties, officioufly  offering  her  mediation  to  reconcile 
their  intcrcds,  and  calm  their  paflioos,  the  fecret 
fpringsof  which  it  was  impoffible  Ihe  mould  know. 
This  was  firft  thought  a  dangerous,  and  afterwards  a 
ridiculous,  behaviour.  During  her  refidence  in  France 
lite  gave  uuivcrfal  difgod,  not  only  by  violating  all  the 
cuftoms  of  the  country,  but  by  pnu'liflng  others  di- 
rectly oppofite.  She  treated  the  ladies  of  the  court 
with  the  greateft  rudenefs  and  contempt:  when  they 
came  to  embrace  her,  me,  being  in  man's  habit,  cried 
OOt,  "What  a  drange  eagernefs  have  ihefc  women  to 
kifs  me !  is  it  becanfe  1  look  like  a  man  i" 

But  though  die  ridiculed  the  manners  of  the  French 
coon,  die  was  very  felicitous  to  enter  into  its  intrigues. 
Louis  XIV.  then  very  young,  was  enamoured  of  Ma- 
demoifelle  de  Mancini  niece  to  Cardinal  Mazarine; 
Chridina  flattered  their  partion,  and  offered  hcrfer- 
vice.  *'  I  would  fain  be  your  confident  (faid  (be) ;  if 
you  love,  you  muft  marry." 

The  murder  of  Monaldcfchi  is,  to  this  hour,  an  in- 
fcrutable  mydery.  It  is,  however,  of  a  piece  with  the 
expreflions  conftantly  ufed  by  Chridina  in  her  letters, 
with  refpeit  to  thofc  with  whom  Ihe  W3S  offended ; 
for  Ihe  fcarce  ever  fignified  her  dtfpleafurc  without 
threatening  the  life  of  the  offender.  ««  If  yon  fail  in 
your  duty,  (faid  (he  to  her  fecret ary,  whom  ihe  fent  to 
Stockholm  after  her  abdication),  not  all  the  power  of 
the  king  of  Sweden  fhall  favc  your  li/e,_  though  you 
mould  take  fhelter  in  his  arms."  A  mufician  having 
quitted  her  fervice  for  that  of  the  duke  of  Savoy,  Ihe 
was  fo  tranfported  with  rage  as  to  difgracc  hcrfeif  by 
thefe  words,  iii  a  letter  written  with  her  own  hand : 
«*  He  lives  only  for  me ;  and  if  he  docs  not  fing  for 
me,  he  dull  not  long  fing  for  any  body." 


Bayle  was  alfo  threatened  for  having  faid  that  ibe  Chiifliji* 
letter  which  Chridina  wrote,  upon  the  revocation  of  I 
the  ediftof  Nantes,  was  **  a  remain  of  Proteflantifm  ;"  CWfUcca 
but  he  made  his  peace  by  apologies  and  fubmiflion. 
Sec  the  article  Bayls. 

Upon  the  whole,  (he  appears  to  have  been  an  un- 
common mixture  of  faults  and  great  qualities;  which, 
however  it  might  excite  fear  and  refpeef,  was  by  no 
menus  amiable.  She  had  wit,  tafle,  parts,  and  learn- 
ing: flie  was  indefatigable  upon  the  throne;  great  in 
private  life;  firm  in  misfortunes;  impatient  of  contra- 
diction;  and,  except  in  her  love  of  letters,  inconftanc 
in  her  inclinations.  The  mod  remarkable  indance  of 
this  ficklcncf5  is,  That  after  flic  had  abdicated  the 
crown  of  Sweden,  fhc  intrigued  for  that  of  Poland. 
She  was,  in  every  action  and  purfhit,  violent  and  ar- 
deut  in  the  higbeft  degree;  impetuous  in  her  defirts, 
dreadful  in  her  refent men t,  and  fickle  in  her  conduct. 

She  fays  of  herfelf,  "  that  die  was  roiftroAfut,  ambi- 
tious, psltionate,  haughty,  impatient,  contemptuous, 
faiyrical,  incredulous,  undevout,  of  an  ardent  and  vi- 
olent temper,  and  extremely  amorous;"  a  difpofition, 
however,  to  which,  if  flic  may  be  believed,  her  pride 
and  her  virtue  were  always  fuperior.  In  general,  her 
failings  were  thofc  of  her  fex,  and  her  virtues  the  vir- 
tues of  ours. 

Sania-CuHisrtNA,  one  of  the  Marques  as  lflands. 

CHRISTMAS- p  a v,  a  fedival  of  the  Chridian 
church ;  obferved  on  the  ajth  of  December,  in  me- 
mory of  the  nai'svily  or  birth  of  Jcfus  Chrift.  As  to 
the  antiquity  of  this  fedival,  the  ni  ft  footfteps  we  find 
of  it  are  in  the  fecond  century,  about  the  time  of  the 
emperor  Coramodns.  The  decretal  epidlcs  indeed 
carry  it  up  a  little  higher;  and  fay  that  Telefphorus, 
who  lived  in  the  reign  of  Antoninus  Pius,  ordered  di- 
vine service  to  be  celebrated,  and  an  angelical  hymn 
to  be  fung,  the  night  before  the  nativity  of  our  Sa- 
viour.  However,  that  it  was  kepi  before  the  times 
of  Condantine  wc  have  a  melancholy  proof:  for 
whild  the  pcrfecutioH  raged  under  Dioclcfian,  who 
theu  kept  his  court  at  Nicomcdia,  that  prince,  among 
other  aefs  of  cruelty,  finding  multitudes  »f  Chriftians 
adembled  together  to  celebrate  Chrift's  nativity,  com- 
manded the  church-doors  where  they  were  met  to  be 
fliut,  and  fire  to  be  put  to  it,  which,  in  a  fliort  time, 
reduced  them  and  it  to  afhes. 

CHRISTOPHER'S,  Sc.  one  of  the  Caribber  lflands, 
in  America,  lying  to  the  north-weft  of  Nevis,  and 
about  60  miles  wed  of  Antigua.  It  was  formerly  in- 
habited by  the  French  and  Knglifli;  but,  in  171?,  it 
was  ceded  entirely  to  the  latter.  In  1782,  it  was 
taken  by  the  French,  but  rcdored  to  Britain  at  the 
peace.  It  is  about  so  miles  in  breadth  and  (even  in 
length ;  and  has  high  mountains  in  the  middle, 
whence  rivulets  run  down.  Between  the  mountains 
are  dreadful  rocks,  horrid  precipices,  and  thick  woods ; 
and  in  the  fouib<wed  part  of  the  ifland,  hot  fulphureous 
fprings  at  the  foot  of  them.  The  air  is  good  ;  the  foil, 
light,  fandy,  and  fruitful;  but  the  iAand  is  fthjeci  to 
hurricanes.  The  produce  is  chiefly  fugar,  cotton,  gin- 
ger, indigo,  and  the  tropical  fruits.  W.  Long.  62.  33. 
N.  Lat.  17.  30. 

CHROASTACES,  in  natural  hi  dory,  a  genus  of  . 
pellucid  gems,  comprehending  all  thofc  of  variable  co- 
lours, as  viewed  in  different  lights;  of  which  kinds 

aia 


C  H  R 


f    723  ] 


C  II  R 


Chromatic,  are  the  opal  and  the  aficri*  or  ccnlm  arf/.    See  Op.i  l 
'and  Asteria. 

CHROMATIC,  a  kind  of  mafic  which  proceeds 
by  fevcral  femi tones  in  lacceflioa.  The  word  is  de- 
rived from  the  Greek  which  (ignities  coltur. 
For  this  denomination  fevcral  canfes  are  ailijued,  of 
which  none  appear  certain,  and  all  equally  unfatisfac- 
tory.  Inftead,  therefore,  of  fixing  upon  any,  we  (halt 
offer  a  conjecture  of  our  own  $  which,  however,  we 
do  not  tmpofe  upon  the  reader  as  more  worthy  of  his 
attention  than  any  of  the  former.  XfM(««  may  per- 
haps not  only  figuify  a  colour,  but  that  (hade  of  a  colour 
by  which  it  melts  into  another,  or  what  the  French 
call  nuance.  If  this  interpretation  be  admitted,  it  will 
be  highly  applicable  to  femitoncs;  which  being  the 
fmalleft  interval  allowed  in  the  dintonic  fcale,  will 
mod  eafily  run  one  into  another.  To  find  the  rea- 
fons  afligued  by  the  ancients  for  this  denomination, 
and  their  various  divifions  of  the  chromatic  fpecies, 
the  reader  may  have  reconrfe  to  the  fame  article  in 
Roseau's  Muficil  Dictionary.  Atprcfent,  that  (pedes 
coofifU  in  giving  fuch  a  procedure  to  the  funda- 
mental bafs,  thai  the  parts  in  the  harmony,  or  at  lead 
iomz  of  them  may  proceed  by  femitoncs,  as  well  in 
riling  as  defcending ;  which  is  moil  frequently  found 
in  the  minor  mode,  from  the  alterations  to  which  the 
fiwh  and  feventh  note  are  fubjeded,  by  the  nature  of 
the  mode  itfr.lf. 

The  fuccelTivc  femitoncs  ufed  in  the  chromatic  fpe- 
ciea are  rarely  of  the  fame  kind;  but  alternately 
major  and  minor,  that  is  to  fay,  chromatic  and  diatonic: 
for  the  interval  of  a  minor  tone  contains  a  major  or 
chromatic  femitone,  and  another  which  is  major  or 
diatonic;  a  mcafurc  which  temperament  renders  com- 
mon to  all  tones:  fo  that  we  cannot  proceed  by  two 
minor  ft-r.ironrs  which  are  com  ilk  live  in  iV.CLti-ur., 
without  enteringinto  the  enharmonic  fpecies;  but  two 
major  femitoncs  twice  follow  each  other  in  the  dm- 
iitatic  order  of  the  fcale. 


Tbemoft  certain  procedure  of  the  fundaments!  lvafc  chrwratlva 
to  generate  the  chromatic  elements  in  afcem,  is  alter-  * "'  ' 
nateiy  mdefcend  by  thirds,  and  rife  by  fourths,  wbillt 
all  the  chords  carry  the  third  major.  If  ihe  funda- 
mental bafs  proceeds  front  dominant  to  dominant  by 
perfect  cadences  avoided,  it  products  the  thrwKutit  in 
defcending.  To  produce  both  at  once,  you  inter- 
weave the  perfect  and  broken  cadences,  but  at  the 
fame  time  avoid  them. 

As  at  every  note  in  the  chrtmatic  fpecies  one  mult 
change  the  tone,  that  fuccefCon  ought  to  be  regulated 
and  limited  for  fear  of  deviation.  For  (his  purpol'r, 
it  will  be  proper  to  recollect,  that  the  fpace  moll  futt- 
able  to  chromatic  movements,  is  between  the  extremes 
of  the  dominant  and  the  tonic  in  afecoding,  and  be- 
tween the  tonic  and  the  dominant  in  defcending.  In 
the  major  mode,  one  may  aim  chromatically  defeend 
from  the  dominant  upon  the  fecund  note.  This  tran- 
lition  is  very  common  in  Italy  ;  and,  notwithstanding 
its  beamy,  begins  to  be  a  little  too  common  amongft  us. 

The  chromatic  fpecies  is  admirably  fitted  to  exprefc 
grief  and  affliction  s  thefe  founds  boldly  (track  in  af- 
cending  tear  the  fool.  Their  power  is  no  left  magi- 
cal in  defcending ;  it  is  then  that  the  ear  feeros  to 
be  pierced  with  real  groans.  Attended  with  its  proper 
harmony,  ibis  fpecies  appears  proper  to  cxprefs  every 
thing:  but  its  completion,  by  concealing  the  melody, 
facritices  a  part  of  its  exprefion  ;  and  for  this  difad. 
vantage,  arin'ng  from  the  fullnefs  of  the  harmony,  it 
can  only  be  compensated  by  the  nature  and  genius  of 
the  movement.  We  may  add,  that  in  proportion  to 

the  Cliffy  of  [hi--.  f..r-:.rs,   ihc  r  r.:~. -:.(■■;'  .  1 1    i]  i  ■,, 

it  with  greater  caution  and  parliinony.  Like  thofc 
delicate  viands,  which  when  prolnfely  adniiniifereJ. 
Immediately  forfeit  us  with  their  abundance:  as  muck 
as  they  delight  us  when  enjoyed  with  temperance,  fo 
much  do  they  difgml  when  devoured  with  prodiga- 
lity. 

Chromatic,  Enharmonic.    See  Ek  harmonic. 
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THAT  part  of  optics  which  explains  the  feveral 
properties  of  the  colours  of  light,  and  of  natural 
i  bodies. 

Different  Before  the  time  of  Sir  Ifaac  Newton,  we  find  no 
hypothefe*  hypothefis  concerning  colours  of  any  ennfequence. 
concerning  TJje  opin^n,  0f  ,nc  old  philofophers,  however,  we 
co  our*.  ^n  briefly  mention,  in  order  to  .gratify  ihe  enriofuy 
of  our  readers.  The  Pythagoreans  called  colour  the 
faperficies  of  body.  Plato  (aid  that  it  was  a  flame 
iifnitig  from  them.  According  to  Zeno,  it  is  the  firft 
configuration  of  matter ;  and  Ariftotlc  faid  it  was  that 
which  moved  bodies  acl-iaily  tranfparent.  Defcartes 
after ted,  that  colour  is  a  modi  He  a  t  ion  of  light;  but  he 
imagined,  that  the  difference  of  colour  proceeds  from 
the  prevalence  of  the  direct  or  rotatory  motion  of  ihe 
particles  of  light.  Father  Grimaldi,  Decbalcs,"  and 
many  others,  thought  the  differences  of  colour  depend- 
ed upon  the  quick  or  flow  vibrations  of  a  certain  elallic 
medium  filling  the  whole  univcrfe.  Robault  imagin- 
ed, that  the  different  colours  were  made  by  the  rays 
of  light  entering  the  eye  at  different  angles  with 
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refpect  to  the  optic  axis ;  and  from  the  phenomenon 
of  the  rainbow,  he  pretended  to  calculate  the  prccifc 
quantity  of  the  angle  that  confliiuted  each  particular 
colour.  LaAty,  Dr  Hooke,  the  rival  of  Newton,  ima- 
gined that  colour  is  canfed  by  the  fenfttion  of  the  ob- 
lique or  uneven  pulie  of  light  t  and  this  being  capable 
of  no  more  than  iwo  varieties,  be  concluded  there 
could  be  no  more  thin  two  primary  colours.  % 

In  the  year  1666,  Sir  Ifaac  Newton  began  10  invef-  TM»  fut>- 
tigate  this  (object  ;  and  finding  the  coloured  image  of  i cc>  iavcili- 
thefun,  formed  by  a  glafs  priffln,  10  be  of  an  oblong,  ??u^' 
aud  not  of  a  circular  form,  as,  according  10  the  laws  ncwioh. 
of  refraction,  it  ought  to  be,  he  began  to  conjecture 
that  light  is  not  homegtntals  hot  that  it  cunlifts  of  rays, 
fame  of  which  arc  much  more  refrangible  than  others. 
See  this  difcovery  fully  explained  and  afcertiineJ  un- 
der the  article  Optics. 

This  method  of  accounting  for  the  different  colours 
of  bodies,  from  their  reflecting  this  or  that  kind  of 
rays  molt  copioufly,  is  fo  eafy  and  natural,  that  Sir 
Ibac's  (yftem  quickly  overcame  all  objections,  and  to 
4  V  3  this 
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this  iiiy  ccminu.es  lo  be  almoft  nniverfally  believed. 
It  is  now  acknowledged,  ihat  tbe  light  of  ihe  fun, 
which  to  as  Teems  perfectly  homogeaeal  and  white,  is 
cotnpofeJ  of  no  fewer  than  feven  different  colours, 
pii'.  red,  orange,  yellow,  green,  blue,  purple,  and 
violet  or  indigo.  A  body  which  appears  of  a  red  co- 
lour, bath  the  property  of  reflecting  the  red  rays  more 
powerfully  than  any  of  tbe  others;  and  lb  of  the  o- 

•:>r:::",  yrllr>-,v,  ,:vl- r n .  5c c.  A  :...xly  w'-.k  :i  i:  vi'  a 
black  colour,  inltcad  of  reflecting,  abforfa  all  or  the 
greateft  part  of  the  rays  that  fall  upon  its  and,  on 
ibc  contrary,  a  body  which  appears  white,  reflets  ihe 
greateft  pan  of  the  rays  indifcriminately,  without  fe- 
paraiing  the  one  from  the  other. 

The  foundation  of  a  rational  ihcory  of  colours  be- 
ing thus  laid,  it  next  became  natural  to  inquire,  by 
what  peculiar  mcchanifm  in  tbe  Aructore  of  each  par- 
ticnlar  body  it  was  fitted  to  reflect  one  kind  of  rays 
more  than  another?  This  Sir  Ifaac  Newton  attributes 
to  the  denfity  of  ihefe  bodies.  Dr  Hooke  had  re- 
marked, that  tbin  tranfparent  fubftances,  particularly 
water  and  foap  blown  into  hubbies,  exhibited  various 
colours  according  to  their  thinneis,  though,  when  they 
have  a  coiiiidcrable  degree  of  tliicknefs,  they  appear  co- 
loui'lcfs;  and  Sir  Ifaac  himfclf  had  obferved,  that  as  he 
was  comprcfling  two  prifins  hard  together,  in  order 
to  make  their  fides(  which  happened  to  be  a  little  con- 
vex) to  toads  one  another,  in  tbe  place  of  contact  they 
,  were  both  perfectly  tranfparent,  as  if  they  had  been 
Colounap- but  one  continued  piece  of  glafs.  Round  the  point  of 
poring  be- contact,  where  the  glades  were  a  little  feparate  from 
tween  wo  each  other,  rings  of  different  colours  appeared.  To 
gtiTs  pUtcs.  0bfcrVc  more  nicely  the  order  of  the  colours  produced  in 
this  manner,  he  took  two  object- gtafTcs  ;  one  of  them 
a  plano-convex  one  belonging  to  a  14  feet  refract- 
ing telefcope,  and  the  other  a  large  double  convex  one 
for  a  telefcope  of  about  50  feet ;  and  laying  the  for- 
mer of  tbem  upon  tbe  latter,  with  its  plain  fide  down- 
wards, he  prelTed  them  (lowly  together;  by  which 
means  the  colours  very  foon  emerged,  and  appeared 
diltinft  to  a  eonfiderablc  diftar.ee.  Next  lo  the  pel- 
lociJ  central  fpot,  made  by  the  contact  of  the  glades, 
fuceeeded  bine,  white,  yellow,  and  red.  The  bine 
was  very  little  in  quantity,  nor  could  he  difcern  any 
violet  in  it ;  but  the  yellow  and  red  were  very  co- 
pious, extending  about  as  far  as  the  white,  and  four  or 
five  times  ss  far  as  tbe  Mae.  Tbe  next  circuit  imme- 
diately furroOTiding  thefc,  confuted  of  violet,  Woe, 
green,  yellow,  and  red :  all  tbefe  were  copious  and 
vivid,  except  the  green,  which  was  very  little  ia  quan- 
tity, and  fcemcd  more  faint  and  dilute  than  the  other 
colours.  Of  the  other  four,  the  violet  was  the  leafl 
in  extent;  and  the  bloc  kfs  than  the  yellow  or  red. 
Tbe  third  circle  of  colours  was  purple,  blue,  green, 
yellow,  and  red.  In  this  the  purple  feemed  more  red- 
dim  than  the  violet  in  tbe  former  circuit  and  the  green 
was  more  confptcuous ;  being  as  brilk  and  copious  as  a- 
ny  of  the  other  colours,  except  the  yellow ;  but  the  red 
betran  to  be  a  little  faded,  inclining  much  to  purple. 
Tbe  fourth  circle  confided  of  green  and  red  ;  and  of 
tbefe  tbe  green  was  very  copious  and  lively,  inclining 
on  the  one  lidc  to  blue,  and  on  the  other  to  yellow ; 
but  in  this  fourth  circle  there  was  neither  violet,  blue, 
nor  yellow,  and  the  red  wu  very  imperfect  and  dirty, 
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All  tbe  fuccecding  colours  grew  more  and  more  im- 
perfect and  dilute,  till  after  three  or  four  revolutions 
they  ended  in  perfect  wbitenefs. 

As  tbe  colours  were  thus  found  to  vary  according 
to  tbe  different  di  ft  a  nces  of  the  glafs-platcs  from  each 
other,  our  author  thought  that  they  proceeded  from 
the  different  thicknel's  of  the  plate  of  air  intercepted 
between  the  gjaueSi  this  ptate  of  air  being,  by  the 
mere  cirennuuncc  of  tbinnefs  or  ihicknefs,  difpofed 
to  reflect  or  tranfmit  this  or  that  particular  colour.  4 
From  this  he  concluded,  as  already  obferved,  that  the  Suppoied 
colours  of  all  natural  bodies  depended  on  their  den-^nwfiwu 
fity,  or  the  bignefs  of  their  component  particles.   He  d^uar- 
alio  conilrncted  a  table,  wherein  the  ihicknefs  of  a 
plate  neceffary  to  reflect  any  particular  colour  was 
cxpreflcd  in  parts  of  ait  inch  divided  into  l,eco,coo 
parts.  s 

Sir  Ifaac  Newton  pnrfuing  li Is  difcovcries  concern- Colour*  by 
ing  the  colours  of  thin  fubftances,  found  that  the  fame  reflection, 
were  alfo  produced  by  plates  of  a  eonfiderablc  thick- 
nefs.  There  ic  no  gfa&  or  fpeculum,  be  obferves, 
how  well  polifhed  focver,  but,  befides  the  light  which 
It  refracts  or  reflects  regularly,  fctrtcrs  every  way  ir- 
regularly a  faint  light;  by  means  of  which  the  pol idl- 
ed furface,  when  illuminated  in  a  dark  room  by  a 
beam  of  the  fun's  light,  may  cafily  be  feen  in  all  por- 
tions of  the  eye.  It  was  with  tbis  fcattercd  light  that 
the  colours  in  the  following  experiments  were  pro- 
duced. 

The  fun  mining  into  his  darkened  chamber  through 
a  hole  in  the  fhuttcr  one  inch  wide,  he  let  the  beam 
of  light  fall  perpendicularly  upon  a  glafs  fpeculum, 
concave  on  one  fide  and  convex  on  the  other,  ground 
to  a  fplure  of  five  feet  eleven  inches  radius,  and  quick- 
filvcred  over  on  the  convex  fide.  Then,  holding  a 
quire  of  white  paper  at  the  centre  of  the  fphere,  to 
which  the  fpeculums  were  ground,  in  fuch  a  manner 
as  that  the  beam  of  light  might  pafs  through  a  little 
•bole  made  in  the  middle  of  the  paper,  to  the  fpeculum, 
and  thence  be  reflected  back  to  the  fame  hole,  he  ob- 
ferved on  the  paper  four  or  five  concentric  rings  of  co- 
lours, like  rainbows  furrounding  the  hole,  very  much 
i;Lc  th'Mc  \v':;:o  ;:ppe.ircd  :n  the  thin  pUtt  i  ;T»vc men- 
tioned, but  larger  and  fainter.  Tbefe  rings,  as  they 
grew  larger  and  larger,  became  more  dilute,  fo  ibat 
the  fifth  was  hardly  vibble;  and  yet  fomclimes,  when 
the  fun  fhonc  very  clear,  there  appeared  faint  traces  of 
a  fixth  and  feventh.  6 

We  have  already  taken  notice,  that  tbe  thin  plates  Cofoun  by- 
made  ufc  of  in  the  former  experiments  reflected  fome  icf«aion 
kinds  of  rays   in    particular  parts,  and  tranfmitted and  rcflec- 
otbers  in  tbe  fame  parts.   Hence  the  coloured  rings ,lon  cn"" 
appeared  varioufly  difpofed,  according  as  ihcy  werenKra 
viewed  by  tranfinittcd  or  reflected  light ;  that  is,  ac- 
cording as  the  plates  were  held  up  between  the  light 
and  the  eye,  or  not.   For  the  better  undcrflandingof 
which  we  fubjoin  the  following  tabic,  wherein  on  one 
fide  are  mentioned  the  colours  appearing  on  the  plates 
by  reflected  light,  and  on  the  other  thole  which  were 


oppofite  to  them,  aud  which  became 


when  the 


glaiTes  were  held  up  between  the  eye  and  tiie  window. 
We  have  already  obferved,  that  the  centre,  when  the 
glaffcs  were  in  full  contact,  was  perfectly  tranfparent* 
Tbis  fpot,  therefore,  when  viewed  by  reflected  light, 

appeared  . 
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appeared  black,  becaufe  it  tranfmitted  all  the  rays  : 
and  for  the  fame  reafon  it  appeared  white  when  viewed 
by  tranfmitted  light. 
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Colours  by  rt fie  (led 
Light. 
Black 
Uir.c 
White 
Yellow 

Violet 
Blue 
Green 
Yellow 
Red 
Vir:Ac 

]',]  :r. 

Yellow  } 
Red  S 
Green 

Red 

Greeniih-blue 
Red. 

The  colours  of  tbe  rings  produced  from  reflection 
by  the  thick  plates,  followed  the  order  of  thofe  pro- 
duced by  ttinfmiiTion  through  the  thin  ones:  and  by 
the  analogy  of  their  phenomena  with  thofe  produced 
from  the  thin  plates,  Sir  Ifaac  Newton  concluded  that 
they  were  produced  in  a  fimilar  manner.  For  he 
found,  that  if  the  qoickQIver  was  rnbbed  off  from  the 
back  of  the  fpecolum,  the  glafs  alone  would  produce 
the  fame  rings,  but  much  more  faint  than  before  ;  fo 


Cotovns  by  Tranfmitted 
Light. 

White 

Yellowifli-red 

Black 

Violet 

like: 
White 

Yellow 
Red 

Y:oU:: 

Blue 
fir.-cii 
Yellow 
Red 

Bluifh-  green 
Red 

BluiQi-green 
Red. 
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changes  of  colours  in  opurue  and  coloured  bodies.  8 
He  endeavours  to  confirm  it  by  a  number  of  :experi-  Mf  Del»- 
i  of  flowers  of  different  colours ;  v*1'*  "P.1* 

dcn"d  confirm*- 
metal 


menu  on  the  tnfuiious 
bat  his  ftrongcll  arguments  feem  to  be  il 
from  the  different  tinges  given  to  glafs  by  metallic  ticn of  it- 
fubftanccs.  Here  he  obferves,  that  each  metal  gives  a 
tinge  according  to  its  fpecificdenfity;  the  more  denfe 
metals  producing  the  lefs  refrangible  colours,  and  the 
lighter  ones  thofe  colours  which  are  more  eafily  refran- 
gible. Gold,  which  is  the  Jenfcft  of  all  metals,  im- 
parts a  red  colour  to  glafs,  whenever  it  can  be  divided 
into  particles  fo  minute,  that  it  is  capable  of  being 
mixed  with  the  materials  of  which  glafs  is  made.  It 
fceins  indifferent  by  what  means  it  is  reduced  to  this 
Hate,  nor  can  it  by  any  means  be  made  to  produce  a- 
nother  colour.  If  it  is  mixed  in  large  mafTes  without 
being  minutely  divided,  it  imparts  no  colour  to  tbe 
glafs,  but  remains  in  its  metallic  form.  Lead,  the  me- 
tal whofe  dcni'ity  is  next  in  order  10  that  of  gold,  af-  - 


fords 


g-lafs  of  th 


tne  colour  of  the  byacinttt  5  a  gem 
whofe  diftinguilhing  characteristic  is,  that  it  is  red 
with  an  admixture  of  yellow,  the  fame  colour  which  is 
ufually  called  orange.  Glafs  of  lead  is  mentioned  by 
fevcral  authors  as  a  compofuion  proper,  without  the 
addition  of  any  other  ingredient,  for  imitating  the  hy- 
acinth. Silver,  next  in  denfity  to  lead,  can  only  be 
made  to  •  cominunicjtc  a  yellow  colour  to  glafs.  If 
the  metal  is  calcined  with  fulphur,  it  readily  commu- 
nicates this  colour.  Leaf-filver  laid  upon  red-hot  glaf& 
likewife  tinges  it  yellow.  When  we  meet  with  au- 
thors who  mention  a  blue  or  greenidi  colour  commu- 
nicated by  filver,  the  caufe,  molt  have  been,  that  the 
filver  ufed  in  fuch  proceifes  was  mixed  with  copper. 

Mr  Drhv.d  allures  us,  f"rn:.i       i:,\v.  rx-.ri  u  ru  r,  tlu: 


(hat  the  phenomenon  did  not  depend  upon  the  quick-    filver  purified  by  the  left  retains  fo  much  copper,  that, 


General 
theory  of 
colours  by 
Sir  ItVae 
Ntwton. 


filver,  except  in  as  faras,  by  increafmg  the  reflection 
at  the  back  of  the  glafs,  it  increased  the  light  of  the 
coloured  rings.  He  alio  found  that  a  fpcculum  of  me- 
tal only,  produced  none  of  thofe  rings ;  which  made 
him  conclude,  that  they  did  not  arife  from  one  furface" 
only,  hot  depended  on  the  two  furfaces  of  the  plate 
of  glafs  of  which  t  he  fpcculum  was  made,  and  upon 
the  tbieknefs of  the  glafs  between  them.. 

From  thefe  experiments  and  obfervations,  it  wiD  be 
eafy  to  understand  the  Newtonian  ihcory  of  colours. 
Every  fubftance  in  nature  feems  to  be  tranfparenf, 
provided  it  is  made  fufEeiently  thin.  Gold,  the  molt 
denfe  fubftance  we  know,  when  reduced  into  thin 
leaves,  tranfmita  a  bluilh-grecn  light  through  it.  If, 
therefore,  we  fuppofe  any  body,  gold,  for  inftance,  to 
be  divided  into  a  vaft  number  of  plates  fo  thin  as  to 
be  almoft  perfectly  tranfparent,  it  is' evident  that  all 
or  greatell  part  of  the  rays  will  pafs  through  the  up- 
per plates,  and  when  they  lofc  their  force  will  be  re- 
flected from  the  under  one*.  They  will  then  have 
the  fame  number  of  plates  to  pafs  through  which  they 
bad  penetrated  before  t  and  thus,  according  to  tbe 
number  of  thofe  plates  through  which  they  are  obli- 
ged to  pifs,  the  object  appears  of  this  or  that  colour, 
jufl  as  the  riugs  of  colours  appeared  different  in  the 
experiment  of 'tbe  two  plates,  according  to  their  de- 
fiance from  one  another,  or  the  thicknefs  of  the  plate 
of  air  between  them.  ' 

This  theory  is  adopted  by  Edward  HuiTey  Dclaval, 
in,  his   Experimental  Inquiry  into  the  caufe  of  the 


when  melted  feveral  times  with  nitre  and  borax,  it  al- 
ways imparted  a  green  colour  at  the  firft  and  fecond 
melting  ;  though  afterwards  no  fuch  colour  was  ob- 
tainable from  it.    The  only  colour  produced  by  cop- 
per is  green.    It  is  indifferent  in  what  manner  the 
copper  is  piepared  in  order  to  tir.gc  ihe glafs,  provided 
it  is  expofed  without  any  other  ingredient  to  a  fuiE- 
cient  degree  of  heat.  If  a  quantity  of  falls  are  added 
in  the  preparation,  they  will,  by  attenuating  the  mix- 
ture, make  the  glafs  incline  to  blue,  the  colour  next 
in  orders  but  this  happens  only  when  the  fire  is  mo- 
derate; for,  in  a  greater  degree  of  ii eat,  the  redun- 
dant falts,  even  thofe  of  the  mofl  fixed  nature,  are  ex- 
pelled. It  is  true,  that  copper  is  mentioned  by  fotnc 
writers  as  au  ingredient  in  red  glafs  and  enamel :  but 
the  ndf  which  is  the  colour  of  the  metil  not  uilTolved 
or  mixed  with  the  glafs,  remains  only  while  tbe  com- 
pofuion is  expofed  10  fuch  a  degree  of  heat  as  is^  too 
Anall  to  melt  and  incorporate  it;  for,  if  it  be  fettered 
to  remain  in  the  furnace  a  few  minutes  after  the  cop- 
per is  added,  the  mafs  will  turn  out  green  inftead  of 
red.  Iron,  the  metal  next  in  denfity  to  copper,  is  apt 
to  be  calcined,  or  reduced  to  a  ruddy  crocus,  fimilar 
to  that  ruft  which  it  contracts  fpontancoufly  in  the 
air.    In  this  ftatc,  it  requires  a  confiderable  degree  of 
heat  todifl'olvc  and  incorporate  it  with  glafs:  till  that 
heat  is  applied,  it  retains  its  ruddy  colour:  by  in- 
creaung  the  heat,  it  partes  through  the  intermediate 
colours,  till  it  arrives  at  its  permanent  one,  which  is 
bloc  }  this  being  effected  in  the  greateit  degree  of  heat. 


726 


CHROMATICS. 


Si*  1faic'» 
theory  de- 
fend til  by 
Dr  Prieft- 
ley. 


to 

His  expe- 
riment*. 


If 

Mr  An- 
ton's expe- 
riments. 


the  glafs  will  bear,  without  lofing  all  colour  whatever. 
Iron  vitrified  ftrft  is  converted  into  a  blue  glafs.  In 
Jhort,  it  is  indubitable,  tbat  iron  is  the  only  metal 
which  will,  without  any  addition,  impart  to  the  glafs 
a  blue  colour :  for  copper  will  not  comtnonicatc  tbat 
colour  without  the  addition  of  a  considerable  quantity 
of  falts;  or  foine  other  matter  that  attenuates  it ;  and 
the  other  metals  cannot  by  any  means  be  made  to  pro- 
duce it  at  all. 

Thefe  are  the  principal  of  Mr  Delaval's  arguments 
in  favour  of  Sir  Ifaac  Newton's  theory  of  colours  bc- 
iug  formed  by  denfiiy.  Dr  Prieftlcy  too  batb  men- 
tioned fome  which  deferve  attention.  «  It  was  a 
difcoveryof  Sir  Ifaac  Newton  (fays he),  that  the  co- 
lours of  bodies  depend  upon  the  thickntfsof  the  fine 
plates  which  compofe  their  furfaces.  He  hatli  mown, 
tbat  a  change  of  the  thicknefs  of  tbcfe  plates  occalions 
a  change  in  the  colours  of  the  body  ;  rays  of  a  diffe- 
rent colour  being  thereby  difpofed  to  be  iraofiaitied 
through  it ;  and  confequcntly  rays  of  a  different  Co- 
lour reflected  at  the  lame  place,  fo  as  to  prei'ent  an 
image  of  a  different  colour  to  the  eye.  A  variation 
in  the  denfiiy  occasions'  a  variation  in  the  colour  ;  but 
ftill  a  medium  of  any  denfity  will  exhibit  all  the  co- 
lours, according  to  the  thicknefs  of  it.  Thefe  obfer- 
vations  he  confirmed  by  experiments  on  plates  of  air, 
utter,  and  glafs.  He  likewife  mentions  the  colours 
which  arife  on  poliflied  ftccl  by  heating  it,  as  likewife 
on  bell- metal,  and  fome  oiher  metalline  iiibftatices, 
wben  melted  and  poured  on  the  ground,  wberc  they 
may  cool  in  the  open  air;  and  lie  afcribes  litem  to 
thefcoriaeor  vitrified  pans  of  the  metal,  which,  be 
fiys,  moft  metals,  when  heated  or  melted,  do  cotuinn- 
*11/  prw.nle  ami  find  out  it:  fmUcc.%  cucnng 

them  in  tbe  form  of  a  thin  glafly  fkin.  This  great 
ilifcovery  concerning  the  colours  of  bodies  depending 
on  the  thicknefs  of  the  fine  plates  which  compofe  their 
furfaccs,  of  whatever  denfity  thefe  plates  may  be,  1 
have  been  fo  happy  as  to  hit  upon  a  method  of  ill  li- 
ft rat  ing  and  confirming  by  means  of  electrical  e xplo- 
fions.  A  number  of  tnefe  being  received  on  the  fur- 
face  of  any  piece  of  metal,  change  the  colour  of  it  to 
a  conliderable  diftance  from  the  fpot  on  which  they 
were  difebarged ;  &  that  the  whole  circular  fpacc  is 
divided  into  a  number  of  concentric  rings,  each  of 
which  confifls  of  all  the  prifmatic  colours,  and  perhaps 
as  vivid  as  they  can  be  produced  in  any  method  what- 
ever. Upon  mowing  thefe  coloured  rings  to  Mr 
Canton,  I  was  agreeably  furprifed  to  find,  that  he  had 
likewife  produced  all  the  prifmatic  colours  from  all 
the  metals,  but  by  a  different  operation.  He  ex- 
tended fine  wires  of  all  the  different  metals  along  the 
furfaces  of  pieces  of  glafs,  ivory,  wood,  Sec. ;  and 
when  the  wire  was  exploded,  he  always  found  them 
tinged  witli  all  the  colours.  They  are  not  difpofed 
in  fo  regular  and  beautiful  a  manner  as  in  the  rings  I 
produced,  but  tbey  equally  demonftraie  thai  nunc  of 
the  metals  thus  exploded  difcovers  the  lealt  preference 
10  onccolour  more  than  to  another.  In  what  manner 
ibefe  colours  are  formed  it  may  not  be  eafy  to  Conjec- 
ture. In  Mr  Canton's  method  of  producing  them, 
tbe  metal,  or  the  calcined  and  vitrified  parts  of  it, 
fcem  to  be  difperfed,  in  all  directions  from  the  plate 
of  exptofion,  in  the  form  of  fpheres  of  a  very  great 
variety  of  fixes,  tinged  with  all  the  variety  of  colours, 


and  fome  of  them  fmallcr  than  can  be  difliuctly  fcea 
by  any  magnifier.  In  my  method  of  making  thefe 
colours,  tbey  Item  to  be  produced  in  a  manner  ftmi- 
lar  to  ihe  production  of  colours  on  fleet  and  other  me- 
tals by  heat  i  i.  #.  tbe  furface  is  affected  without  the 
parts  of  it  being  removed  from  their  places,  certain 
plates  or  laminae  being  formed  of  a  thicknefs  proper  to 
exhibit  the  refpective  colours." 

Bat,  however  well  fupported  this  doctrine  of  the 
formation  of  colours  by  denfity  may  be,  wc  find  the 
fame  author  (Dr  Prieftlcy ),  whom  we  have  jufl  now 
fecn  arguing  for  it  in  his  hiflory  of  electricity,  arguing 
againilirin  bis  hiftory of  vifion.  "There  are  (fays 
he)  no  optical  experiments  with  which  Sir  Ifaac  New- 
ton feems  to  have  taken  more  pains  than  ibofe  rela- 
ting to  the  rings  of  colours  tvhicb  appear  in  thin  plates 
and  in  all  his  obfervations  and  inveftigatious  concern- 
ing them,  he  difcovers  the  grcatcft  fagacity  both  as  % 
phitofapher  and  mathematician;  and  yet  in  no  fobject 
to  which  he  give  his  attention,  does  he  feem  to  have 
overlooked  more  important  circuut  fiances  in  the  ap- 
pearances be  obferved,  or  to  have  been  more  mifta- 
ken  with  regard  to  their  caufes.  The  former  will  be 
evident  from  the  obfervations  of  thofe  who  fiicceeded 
him  in  thefe  inquiries,  particularly  thofe  of  the  Abbe 
Mazcas.  This  gentleman,  endeavouring  to  give  a 
very  high  polifli  to  the  flat  fide  of  an  objcct-glafs,  hap- 
pened 10  be  rubbing  it  againfl  another  piece  of  Hat 
and  fmooth  glafs  ;  when  lie  was  furprifed  to  find,  that 
after  this  friction,  they  ad  lie  red  very  firmly  together, 
till  at  laft  be  could  not  move  the  one  upon  the  oiher. 
But  he  was  much  more  furprifed  to  obferve  the  fame 
colours  between  thefe  plane  glaffts  that  Newton  ob- 
ferved between  the  convex  objcct-glais  of  a  tcle&ope 
and  another  tbat  was  plane.  Thefe  colours  between 
the  plane  glafRs,  the  Abbe  obferves,  were  in  propor- 
tion to  their  adhefion.  The  refcmblance  between 
them  and  the  colours  produced  by  Newton,  induced 
him  to  give  a  very  particular  attention  to  them;  and 
his  obfervations  and  experiments  are  as  follow  : 

"  If  the  furfaces  of  the  pieces  of  glafs  are  tranfpa- 
rcut,  and  well  polifhed,  fuch  as  are  ufed  for  mirrors, 
and  the  preffure  be  as  equal  as  poffiMe  on  every  part 
of  the  iwo  furfaces,  a  refinance,  he  fays,  will  foon  be 
perceived  when  one  of  them  is  made  to  llidc  over  the 
other;  fometiines  towards  the  middle,  and  foraetimes 
towards  the  edges ;  but  wherever  tbe  refinance  is  felt, 
two  or  three  very  fine  curve  lines  will  be  perceived, 
fome  of  a  pale,  red,  and  others  of  a  faint  green.  Con- 
tinuing the  friction,  thefe  red  and  green  lines  incrcafe 
in  number  at  tbe  place  of  com  act,  the  colours  being 
fbmetiiues  mixed  without  any  order,  and  fometimes  dif- 
pofed in  a  regular  manner.  In  the  laft  cafe,  the  co-  ' 
loured  lines  arc  generally  concentric  circles, or  ellipfes, 
or  rather  ovals,  moreorlefs  elongated  as  the  furfaces 
are  more  or  lefs  united.  Thefe  figures  will  not  fail 
to  appear,  if  tbeglaffes  arc  well  wiped  and  warmed  be- 
fore tbe  friction. 

"  When  the  colours  are  formed,  the  glafTes  adhere 
with  conliderable  forcr,  and  would  always  continue  fo 
without  any  change  in  the  colours.  In  the  centre  of 
all  thofe  ovals,  the  longer  diameter  of  which  generally 
exceeds  ten  lines,  there  appears  a  fmall  plate  of  tbe 
fame  figure,  exactly  like  a  plate  of  gold  interpofed 
between  the  glares;  and  in  tbe  centre  of  it  there  is 
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often  a  dark  fpot,  which  abforbs  all  the  rays  of  light 
except  (be  violet »  for  this  colour  appears  very  vivid 
through  a  priftn. 

"  If  the  glaflcs  are  feparated  fuddenly,  cither  by 
Aiding  them  horizon  tally  over  one  another,  or  by  the 
action  of  fire,  as  will  he  explained  hereafter,  the  co- 
lours will  appear  immediately  upon  their  being  put  to- 
gether again,  without  the  leaft  fri<!tion. 

*«  Beginning  by  the  flighted  touch,  and  increafing 
the  pre  flu  re  by  infenfiblc  degrees,  there  firft  appears 
an  oval  plate  of  a  faint  red,  and  in  the  mid  ft.  of  it  a 
fpot  of  light  green,  which  enlarges  by  the  preflhre, 
and  becomes  a  green  oval,  with  a  red  fpot  in  the 
centre i  and  this,  enlarging  in  its  turn,  difcovers  a 
green  fpot  in  its  centre.  Thus  the  red  and  the  green 
fucceed  one  another  in  turns,  afiuming  different  (hades, 
and  having  other  colours  mixed  with  them,  which  will 
be  Jifting-.ii-.licd  prefcntly. 

'*  The  greateft  difference  between  thefe  colours  ex- 
hibited between  plana  farfaces  and  thofc  formed  by 
curve  ones  is,  ibatinthe  former  cafe  preflure  alone 
will  not  produce  them,  except  in  the  cafe  abovemtn- 
tioned.  With  whatever  force hccompnifed  thcra,  his 
attempts  to  produce  the  colours  were  in  vain  witbaut 
previous  friction.  But  the  reafon  of  this  plainly  was, 
that  without  Hiding  one  of  the  glaflcs  over  the  other, 
they  could  not  be  brought  to  approach  near  enough  for 
the  purpofe. 

"  Having  made  thefe  ohfervaitons  with  pUtes  of 
glafs  whofe  fides  were  nearly  parallel,  be  got  two 
prifms  with  very  (mall  refracting  angles  ;  and  rubbing 
them  together,  when  they  were  fo  joined  as  to  form  a 
parallelepiped,  the  colours  appeared  with  a  furprifing 
la  ft  re  at  the  places  of  contact,  owing,  he  did  not 
doubt,  to  the  fcparation  of  the  rays  of  light  by  the 
prifm.  In  this  cafe,  differently  coloured  ovals  appear- 
ed, bat  the  plate  of  gold  in  them  was  much  whiter, 
and  only  appeared  yellow  about  its  edges.  This  plate 
having  a  black  fpot  in  its  centre,  was  bordered  by  a 
deep  purple.  He  could  not  perceive  any  violet  by  his 
naked  eye,  but  it  might  be  perceived  by  the  help  of 
a  lens  with  a  weak  light.  It  appeared  in  a  very  fmall 
quantity  at  the  confines  of  the  purple  and  the  blue, 
and  fcemed  to  him  to  be  only  a  mixture  of  thrfe  two 
colours.  It  was  very  vifible  in  each  of  the  colon  red 
rings  by  inclining  the  gltflcs  to  the  light  of  the  moon. 
Next  to  the  purple  and  violet  appeared  blue,  orange, 
red  tinged  with  purple,  light  green,  and  faint  purple. 
The  other  rings  appeared  to  the  naked  eye  to  con- 
lift  of  nothing  dot  faint  reds  and  greens ;  and  they 
were  fo  fttaded  that  it  was  not  eaiy  to  mark  their  ter- 
minations. That  the  order  of  thefe  may  be  compared 
with  Newton's,  be  gives  a  view  of  both  in  the  follow* 
ing  table: 

Order  of the  C oltur)  i»  the 
Plane  Giatfij. 

"  Black  fpot 
I  Wbitifh  oval 
I  Yellow  border 
Deep  purple 


Order  1. 


r  Blue 
Order  II.  2  Orange 
£  Purple 


Order  of  the  Colours  in 
Nevt.  Otjeil  Cltajet. 
Buck 
Bine 
White 
Yeltow 
Red 
\  ■:>-.. 

Blue 

[Green 
Yellow 


Order  of  the  Colour t  in  tht 
Plant  Clajfet. 

C  Gicecifh  blue 
Order  III. YeUowiih  green 
Q  Purpled  red 


Order  IV.  f  Gre.ctt 
(_  Red 

Order  V.  P>!m^«n 
(  ramt  red 
~  Weak  green 
Light  red 

OrderVII?y/r^inr£rc;r' 
4  Very  faint  red. 


Order  VI. 


|rc 


Order  of  the  Colours  in 
Nswt.  OljeaG/aps. 
Purple 
Blue 
Green 

Red 
Green 
Red 

Greenith  blue 
Red 

Greenifhblue, 
Red 

Greenifli  bloe 
Pale  red. 

'*  When  thefe  coloured  glaitcs  were  Appended  over 
the  flame  of  a  candle,  the  colours  difapprared  fudden- 
ly,  though  the  gUtfc*  ffill  continued  to  adhere  icons 
another  when  they  were  parallel  to  the  horizon.  When 
they  were  fuffercd  to  cool,  the  colours  returned  by  de- 
grees to  their  former  places,  in  the  order  of  the  pre- 
ceding tabic. 

»*  After  this  the  Abbe  took  (wo  plates  much  thicker 
than  the  former,  in  order  to  obferve  at  his  leifurc  the 
action  of  fire  upon  the  matter  which  he  foppofed  to 
produce  tl  e  colours  and  obferved,  that  as  they  grew 
warm,  the  colours  retired  to  the  edges  of  the  glaflcs, 
and  there  became  narrower  and  narrower  till  tlity  were 
reduced  to  imperceptible  lines.  Withdrawing  the 
flame,  they  returned  to  their  place.  This  experiment 
he  continued  till  the  glades  were  hem  by  the  violence 
of  the  heat.  It  was  pleafant,  he  lays,  to  obferve  thefe 
colours  glide  over  the  furface  of  the  glafs  as  they 
were  purfaed  by  the  flame. 

"  At  the  firff,  our  author  bad  no  doubt  hot  that 
thefe  colours  were  owing  to  a  thin  plate  of  air  be- 
tween the  glafles,  to  which  Newton  has  ai'cribed  them  » 
but  the  remarkable  difference  in  the  circumfUnces  at- 
tending tliofe  produced  by  the  flat  plates,  and  thofc 
produced  by  the  object-glades  of  Newton,  convinced 
him  that  the  air  was  not  the  caufc  of  this  appearance. 
The  colours  of  the  flat  plates  vaniihed  at  the  approach 
of  flame,  but  thofc  of  the  objcct-gladcs  did  not.  He 
even  heated  the  latter  till  that  which  was  next  the 
flame  was  cracked  by  the  heat,  before  he  could  ob. 
fervethe  leaft  dilatation  of  the  coloured  rings.  This 
difference  was  not  owing  to  the  plane  glades  bcisg  Id's 
comprefled  titan  the  convex  ones  ;  for  thutigh  the  for- 
mer were  comprcflcd  ever  fomuch  by  a  pairof  forceps 
it  did  not  in  the  leaft  hinder  (he  effect  of  the  flame. 

"  Afterwards  he  put  both  the  ptaue  glades  and  the 
convex  ones  into  the  receiver  of  an  air-pimp,  fbipend- 
ing  the  former  by  a  thread,  and  keeping  the  latter 
comprcded  by  two  firings;  but  he  obterved  no  change 
in  the  colours  of  either  of  thetn  in  the  muft  perfect  va- 
cuum he  could  make. 

*'  Notwithftanding  thefe  experiments  fecmed  to  be 
couclufive  againft  the  hypothecs  of  thefe  colours  be- 
ing formed  by  a  plate  of  air,  the  Abbe  frankly  ac- 
knowledges, that  the  air  may  adhere  fo  obflinatc- 
ly  to  the  furface  of  the  glaflcs  as  not  to  be  fepa- 
rated from  them  by  the  force  of  the  pomp;  which, 
indeed,  is  agreeable  to  other  appearances:  but  the 
follower*  txp-rimcr.ts  of  our  author  make  it  lti'.i 
more  itr  probable  that  the  air  mould  be  the  caufc  of 
thefe  colours. 
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"  To  try  the  utmoft  effect  ot  heat  upon  thefe  co- 
loured plates,  after  warning  them  gradually,  he  laid 
their,  upon  burning  coals ;  but  though  they  were  near- 
ly red,  yet  when  be  rubbed  them  together  by  means 
of  an  iron  rod,  he  obferved  the  lame  coloured  circles 
and  ovals  as  before.  When  hecesfcd  to  prefs  upon  them, 
the  colours  feemed  to  vauifttt  but  When  he  repeated 
the  friction,  they  returned,  and  continued  till  the  pie- 
ces of  glafs  began  to  be  red-hot,  and  their  furfaces  to 
be  united  by  fufion. 

«*  When  the  outward  furface  of  one  of  his  plates 
of  glafs  was  quickliivered,  none  of  thofe  colours  were 
viliblc,  though  the  glaffes  continued  to  adhere  with 
the  fame  force.  This  he  alcnbed  to  the  ftronger 
impreflion  made  on  the  eye  by  the  greater  quantity  of 
light  reflected  from  the  quicklilver. 

"  J«J&'ln£  from  t,lc  rcfemblance  between  his  ex- 
periments and  thofe  of  Sir  Ifaac  Newton,  that  the  co- 
lours were  owing  to  the  thicknefs  of  feme  matter, 
whatever  that  was,  interpofed  between  the  gJaffes, 
the  Abbe,  in  order  to  verify  bis  hypothecs,  tried  the 
experiment  on  thicker  fubllanccs.  He  put  between 
his  giaffrs  a  little  ball  of  fact,  about  a  fourth  of  a  line 
in  diameter,  anJ  preffed  it  between  the  two  furfaces, 
warming  them  at  the  fame  time,  in  order  to  difperfe 
the  fuct  i  hot,  though  he  rubbed  them  together  as  be- 
fore, and  tiled  other  foft  fnbftanccs  betides  fuel,  his 
endeavours  to  proJuce  the  colours  had  no  effect.  Bur, 
rubbing  them  with  more  violence  in  a  circular  man- 
ner, he  was  fnrprifed,  on  looking  at  a  candle  through 
theRi,  to  fee  it  furrounded  with  two  or  three  concen- 
tric rings,  very  broad,  and  with  very  lively  delicate 
coloOTS  ;  namely,  a  red  inclining  to  a  yellow,  and  a 
green  inclining  to  that  of  an  emerald.  At  that  time 
he  obferved  only  thefe  two  colours  ;  but  continuing  the 
friction,  the  rings  a  (Turned  the  colours  of  blue,  yellow, 
and  violet,  efpecially  when  he  looked  through  the 
glaffcs  on  bodies  diredly  oppofed  to  the  fun.  If,  after 
having  rubbed  the  glaffes,  the  thicknefs  was  confide- 
rably  diminithed,  the  coloursgrew  weaker  by  tranfmitted 
light,  but  they  leaned  to  be  much  flronger  by  reflection, 
14  ■  and  to  gain  on  one  fide  what  (bey  loft  on  the  other. 
'Wcwtonian  «  Our  author  was  confirmed  in  his  opinion,  th.it 
hypothefn  ,2jcrc  mufi  fome  error  in  Newton's  hypothecs,  by 
oppofed.  conftdering,  that,  according  10  his  meafures,  the  co- 
lours of  the  plates  varied  with  the  difference  of  a 
millionth  part  of  an  inch;  whereas  he  was  fatisfied 
thai  there  tnnft  have  been  much  greater  differences 
in  thediftance  between  his  glaffes,  when  the  colours 
remained  unchanged. 

**  If  the  colour  depended  upon  the  thicknefs  only, 
he  thought  that  the  matter  interpofed  between  the 
glaffcs  o;ighi  to  have  given  the  fame  colour  when  it 
was  reduced  to  a  thin  plate  by  fimplc  fufion  as  well  as 
by  friction,  and  that,  in  nibbing  two  plates  together, 
warming  them  at  different  times,  and  cornprefllng 
them  with  a  considerable  force,  other  colours  would 
have  appeired  beiides  thofe  abovementioned. 

"  Thefe  circumliances  made  him  fufpect,  that  the 
different  thickneifet  of  the  fubftancc  interpofed  be- 
tween the  glafles  ferved  only  to  make  them  more  or 
lefs  tranfparent,  which  was  an  eifential  condition  In 
the  experiment  j  and  he  imagined  that  the  friction 
diffufedovcr  the  furface  of  the  thin  febftance  a  kind 
<;f  matter  on  which  the  colours  are  foimcd  by  reflec- 
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ted  light:  for  when  beheld  the  plate;  (which  gave 
the  colours  when  the  fuet  was  between  them)  over 
the  flame  of  a  fmall  candle,  the  colours  fled  with  great 
precipitation,  and  returned  to  their  place  without  Lis 
being  able  to  perceive  the  lead  alteration  in  the  fuet. 

'*  He  was  confirmed  in  his  conjectures,  by  fire* 
quently  obferving,  that  when  the  glaffes  were  fepara- 
ted,  at  the  moment  the  colours  difappeared,  they 
were  covered  with  the  fame  greafy  matter,  and  that 
itfeemed  to  be  in  the  very  fame  fhte  as  when  they 
were  feparated  without  warding.  Befidcs,  having 
often  repeated  the  fame  experiment  with  different 
kinds  of  matter,  he  found  that  the  degree  of  heat  that 
difperfed  the  colours  was  not  always  Efficient  to  melt 
it ;  which  difference  was  more  fentible  in  proportion 
as  the  matter  interpofed  was  made  thinner. 

*'  Inftcad  of  the  fuet,  he  fomctimes  made  ofe  of 
Spanifli  wax,  rcfin,  common  wax,  and  the  fedimcot 
of  urine.  He  began  with  Spanifh  wax,  on  account  of 
its  remarkable  tranfparency  in  Mr  Ha'jkfbee's  electri- 
cal experiments:  but  he  had  much  difficulty  in  ma- 
king it  fufnciently  thin  by  friction,  being  often  obliged 
to  warm  his  glades,  to  feize  the  moment  of  fufion, 
which  continued  but  a  flmrt  time,  and  to  hazard  the 
burning  of  bis  fingers. 

"  The  experiment  at  length  fncctcding,  the  Spa- 
nifli wax  appeared  with  its  opacity  and  natural  colour 
when  it  reflected  the  light,  but  tbey  both  difappeared 
in  the  tranfmitted  light.  He  obferved  the  fame  rings 
in  Has  in  the  fuet;  and  indeed  he  could  perceive  but 
little  diflercr.ee  between  the  colours  of  fuet,  Spanilli 
wax,  common  wax,  orrefin;  except  that  this  laftfub- 
ftance  did  not  make  the  colours  fo  vivid,  on  account 
of  the  too  great  tranfparettey  of  its  particles. 

"  The  sediment  of  urine  had  fomething  more  par- 
ticular in  its  appearance,  as  its  colours  were  more 
lively.  Holding  it  above  the  flame,  its  colours  difap- 
peared i  and,  keeping  it  in  that  fituation,  there  were 
formed,  upon  its  furface,  ramifications,  like  thofe  of 
the"  hoat-frofl,  which  difappeared  as  the  glaffcs  grew 
cold.  There  were  the  fame  ramifications  both  upon 
the  fuct  and  the  wax,  but  they  were  not  fo  confider- 
abte.  The  glaffes  which  had  Spanifli  wax  and  rcfin 
between  them  adhered  with  fo  much  force,  that  they 
could  not  be  feparated  without  the  help  of  fire ;  and 
when  they  began  to  grow  warm,  they  feparated  with 
a  noife  like  that  of  a  glafs  breaking  in  the  fire,  though 
the  glaffes  were  not  broken,  and  the  matter  between 
them  was  not  melted. 

"  Separating  the  glaffes  which  he  firft  ufed  very 
fuddenly,  he  obferved  upon  their  furface  very  thin 
vapours,  which  formed  different  colours,  but  prefent- 
ly  vanifhed  altogether. 

"  To  try  the  effect  of  vapour,  he  breathed  upon 
one  of  his  plates  of  glafs,  and  obferved  that  the  va- 
pours which  adhered  to  the  glaffcs  fomeiimes  formed, 
before  they  were  entirely  difperfed,  a  fnrprifing  va- 
riety of  colours.  This  experiment,  be  obferves,  does 
not  always  fucceed  at  the  firft  trial.  The  glafs  muft 
be  breathed  upon  fever  a  I  times,  snd  care  muft  be  ta- 
ken to  wipe  it  every  time  with  one's  hand,  both  to 
rake  off  the  moirlure,  and  alio  to  make  upon  the  glafs 
a  kind  of  furrows,  which  contribute  very  much  to  the 
variety  of  colours,  by  making  inequalities  in  the  thick- 
neffes  of  the  vapours.   It  is  ncccflary,  alfo,  that  the 
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glades  on  Which  thefe  experiments  arc  made  have  no 
quickfilver  upon' them. 

"  When  ihc  particles  of  water  which  formed  this 
vapour  were  too  thick  to  exhibit  thefe  colours,  he 
ftruck  them  fcveral  times  with  his  pencil,  in  order  to 
attenuate  them ;  and  then  he  faw  aa  infinity  of  ("mail 
coloured  threads  which  fiicceeded  one  another  with 
great  rapidity. 

"  Putting  a  drop  of  water  between  two  pieces  of 
common  dais,  he  obferved  that  the  compreffion  of 
them  produced  no  colour  t  but  if,  while  they  were 
cojnprcircd,  the  water  was  nude  to  pafs  from  one 
place  to  another,  it  left  behind  it  Urge  fpots,  red, 
yellow,  green,  purple,  ire.  and  the  fpots  affumed 
ditferent  colours  with  a  furprifing  rapidity,  and  pre- 
sented to  the  eye  a  moft  beautiful  variety  of  fliades. 

«  In  order  to  determine  with  greater  certainty 
whether  they  were  vapours  that  caufed  the  colours  in 
his  firfl  obfervations,  he  firft  breathed  upon  one  of  his 
plates  of  glafs,  and  then  rubbed  them  againft  one  ano- 
ther, when  the  colours  appeared  in  the  fame  order  as 
before,  but  darker,  and  difperfed  in  confufion  in  the 
places  occupied  by  the  vapours  ;  but  when  he  made 
life  of  fire  to  dilfipate  the  watery  particles,  the  co- 
lours refiuned  their  luftrc. 

"  Newton,  having  introduced  a  drop  of  water  be- 
tween his  two  object  guiles,  obferved,  that  in  pro- 
portion as  the  water  mfinuated  itfclf  between  the 
glades,  the  colours  grew  fainter,  and  the  rings  were 
contracted  ;  and  afcribing  thefe  colours  to  the  thick- 
nefs  of  the  plate  of  water,  as  he  afcribed  the  former 
to  that  of  the  plate  of  air,  he  meafured  the  diameters 
of  the  coloured  rings  made  by  the  plate  of  water, 
and  concluded  that  the  intervals  between  the  glaums 
at  the  fnnilar  rings  of  thefe  two  mediums  were  nearly 
as  three  to  four ;  and  thence  he  inferred,  that,  in  all 
cafes,  thefe  intervals  would  be  as  the  hues  of  the  re- 
fractions of  thefe  mediums. 

■"  The  Abbe  Mazeas,  in  order  to  allure  himfelf 
whether,  agreeable  to  this  rule,  the  coloured  rings  of 
his  glades  depended  upon  the  thicknefs  of  the  water 
only,  dipped  one  of  the  edges  of  his  coloured  glades 
inaveflclof  water,  having  taken  care  to  wipe  and 
warm  them  well  before  he  produced  his  colours  by 
friction.  The  water  was  a  confiderable  time  in  ri- 
fing  as  high  as  the  glafics;  and  in  proportion  as  it  a- 
fcended,  heperceived  a  very  thin  plate  of  water,  which 
fcemed  to  pafs  over  the  matter  which  he  thought 
produced  the  colours,  without  mixing  with  it ;  for 
beyond  this  plate  of  water,  he  ftili  perceived  the  co- 
lours in  the  fame  place  and  order,  but  deeper  and 
darker  ;  and  holding  tfcc  glades  above  the  flame  of  a 
candle,  he  faw  the  colours  go  and  come  feveral  times 
as  he  moved  them  nearer  to  or  farther  from  the  flame. 
He  then  moiftencd  both  the  glades  more  than  before ; 
and  rubbing  them  as  ufnal,  he  always  faw  the  dune 
appearance ;  and  feizing  the  moment  when  the  co- 
lours bad  disappeared  to  fcparate  the  glades,  he  al- 
ways found  that  they  were  wet.  On  this  account, 
he  thought  that  it  could  not  be  the  water  on  which 
the  colour  depended,  but  fume  (hbftancc  much  more 
fenJlble  to  heat.  He  alio  thought  thai  thefe  coloured 
rings  could  not  be  owing  to  ibe  compreffion  of  the 
glades ;  or  that,  if  this  circumftance  did  contribute  any 
Vot.  IV. 
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thing  to  tbem,  it  fcrved  rather  to  modify  than  to  ge- 
nerate them. 

"  M.  du  Tour  gave  particular  attcniion  to  the  pre-  m  <ju 
ceding  obfervations  of  the  Abbe*  Mazeas.  He  repeat-  Tmsr**  ob- 
ed  the  experiments  with  funic  variation  of  circum- 
fiances,  particularly  comparing  them  with  thofe  of 
Sir  Ifaac  Newton.  He  is  fo  far  from  foppoting  a  plate 
of  air  to  be  ncceflary  to  the  formation  of  thefe  co- 
loured rings,  that  he  thinks  the  reafon  of  their  not  apr 
peariug  between  the  flat  plates  of  glafs  is  the  adher- 
ingof  the  air  to  their  inrfaccs j  and  that  mere  pref- 
fure  is  not  fufltcient  to  expel  it;  except,  as  the  Abbe 
Mazeas  obferved,  the  rings  had  before  been  made  in 
the  fame  place»  in  which  cafe,  funple  appofition  with- 
out friction  is  ibfikient  j  the  air,  probably,  not  having 
had  time  to  apply  itfclf  fo  cloftly  to  the  furface  of  the 
glafs.  The  contact  of  some  other  fohftauces,  M.  du 
Tour  ebferves,  is  not  fo  prcj  udicial  in  this  experiment 
as  that  of  air ;  for  he  found,  that,  if  he  only  gave  the 
plates  a  flight  coating  of  any  kind  of  greafe,  the  rings 
would  appear  without  friction.  Alfb  dipping  them 
fltghtty  in  water,  or  wiping  them  with  his  finger, 
would  anfwer  the  fame  purpofc.  He  verified  his 
conj ectures  by  means  of  the  air-pump:  for,  dipping 
two  pieces  of  glafs  in  water,  one  of  which  had  been 
wiped,  and  the  other  not,  the  former  appeared  to  have 
no  bubbles  adhering  to  it  when  the  air  was  exhauftcd, 
Whereas  the  other  had. 

"  When  one  of  the  glafles  is  convex,  our  author  ob- 
serves, that  ihe  particles  of  air  may  more  calily  make 
their  efcape  by  prclTure  only ;  whereas  their  retreat 
is  in  a  manner  cut  off  when  they  are  comprellcd  be- 
tween two  flat  furfaces.  The  air-pump,  he  found, 
was  not  able  to  detach  thefe  panicles  of  air  from  the 
furfaces  to  which  they  adhere  ;  leaving  thefe  flat  plates 
for  a  confiderable  time  in  an  cxhauflcd  receiver,  was 
not  fulHcient  to  prepare  theiu  fo  well  for  the  experi- 
ment, as  wiping  them.  i$ 

**  Befides  the  obfervations  on  the  colours  of  thin-E:ip«rI. 
plates,  it  has  been  feen  that  Sir  Ifaac  Newton  ima-  m«m!  on 
gined  he  could  account  for  the  colours  exhibited  by  co'ou"  b* 
thick  ones  in  Ibme  cafes  in  a  (imilar  manner  t  parti- xe^^  ou' 
cularlyin  ihofc  carious  experiments  in  which  he  ad- 
mitted a  beam  of  light  through  a  hole  in  a  piece  of 
paflcboard,  and  obferved  the  rings  of  colours  reflected 
back  upon  it  by  a  concave  glafs  mirror  of  equal  thick- 
nefs in  alt  nlaces.    Thefe  experiments  Were  refiuned, 
and  happily  purfued,  by  the  Duke  de  Chanlnes,  who 
afcribed  iliefe  colours (0  the  inflection  of  light*.  Chance*  Sec  Of* 
led  ihe  duke  to  obferve,  that  when  the  nearer  furface**. 
of  the  glafs  mirror  was  clouded  by  breathing  upon  it, 
fo  as  lightly  to  tarnifh  it,  a  white  diffufed  and  vivid 
light  was  feen  upon  the  pafleboard,  and  all  the  co- 
lours of  the  rings  became  much  ftrongcr,  and  more 
diftinct.    This  appearance  he  made  conltant  by  moi. 
ftening  the  furface  of  the  mirror  with  a  little  mUk  and 
water,  and  fuffering  it  to  dry  upon  it. 

"  In  all  his  experiments  upon  this  fnbjceV  he  found, 
than  when  the  rays  fell  converging  on  the  furface  of 
the  mirror,  the  rings  were  hardly  viftble ;  when  they 
fell  parallel  upon  it,  as  they  miift  have  done  in  all  the 
experiments  of  Newton,  they  appeared  diffidently 
diftinct ;  but  when,  by  means  of  a  convex  lens  placed 
in  the  hole  of  the  window,  they  were  made  to  diverge 
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from  the  centre  of  the  fphcre  to  which  the  mirror  was 
ground,  fo  that  they  fell  perpendicularly  on  the  fiir- 
ticc  of  the  mirror,  the  colours  were  as  vivid  as  he  could 
make  them,  in  this  cafe  he  could  remove  the  reflect- 
ed intake  to  a  great  diftance  from  the  hole,  without 
making,  the  rings  difappear  *  and  he  could  plainly  per- 
ceive them  to  arife  from  their  central  fpots,  which 
changed  their  colours  feveral  limes. 

"  The  effect  of  tarnilhing  the  mirror  convinced  him, 
that  thefe  coloured  rings  depended  ou  the  iirft  fur- 
face  of  the  mirror  »  and  that  the  fecund  furface,  or 
that  which  reflected  them  after  they  had  paucd  the 
firft,  only  ferved  to  collect  them  and  throw  them  up- 
on the  pafteboard  hi  a  quantity  fufficient  to  make  them 
Yifiblc,  and  he  was  confirmed  in  his  fiippofiiion  by  the 
following  experiments. 

«  He  took  a  plano-convex  object-glafs,  of  lix  feet 
focus,  and  placed  it  lix  fecc  from  the  paftcloard  vith 
its  convex  fide  towards  it.  By  this  means  the  rays 
which  fell  upon  that  Surface,  after  being  refracted 
there,  were  tranfinitted  through  the  thickntisof  the 
glafs,  parallel  to  one  another,  and  fell  perpendicularly 
on  the  plane  furface  that  refleaed  them,  and,  in  their 
return,  would  be  collected  upon  the  pafteboard.  _  In 
ihcfc  circumftanccs  the  rings  appeared  very  diftuict 
after  he  had  tamilhcd  the  convex  furface,  which  in 
this  pofilion  was  next  to  the  light. 

«  Turning  the  fame  glafs  the  contrary  way,  fo  that 
the  plane  furface  Was  towards  the  pafteboard,  he  conld 
perceive  none  of  the  rings  at  the  dillance  of  fix  feet; 
but  they  were  viiiblc  at  the  diftance  of  three  feet: 
becaufc  at  that  diftance  the  fecond  furface  reflected 
the  rays  by  its  concavity  directly  towards  the  pafte- 
board. 

"  Thcfc  two  experiments  demonftrate  the  ufe  of  the 
fecond  furface  of  the  mirror,  and  fhow  the  manner  of 
placing  it  to  moil  advantage.  Thofe  that  follow  lliow 
the  ufe  of  the  firft  furface  with  refpect  to  thefe  rings ; 
and  he  was  led  to  make  them  by  the  cafual  obfervatmn 
abovementioned.; 

"  Newton,  he  obferves,  had  remarked,  that  when 
he  made  ufe  of  a  mirror  of  the  fame  focus  with  the  firft 
he  had  ufed,  but  of  twice  the  thicknefs,  he  found  the 
diameter  of  the  rings  much  fmallcr  than  before.  This 
obfervation  the  duke  thought  favourable  to  his  own 
cot-ckfions  j  for  if  thefe  rings  depend  upon  the  firlt 
furface,  the  nearer  it  is  to  the  fecond,  which  only  re- 
flects the  ray  tranfinitted  from  it,  the  larger  they  ought 
to  appear  upon  the  pafteboard. 

"  To  afccrtaiii  this  fact,  he  thought  of  making  ufe 
cf  two  moveable  furfaccs  ;  and  to  make  ufe  of  a  mi- 
crometer to  mcafure  the  dillance  between  diem  with 
cxachicfs.  For  this  purpofe  he  took  a  metallic  mir- 
ror belonging  to  a  reflecting  telefcopc,  being  part  of 
a  fphcre  of  ten  feet  radius ;  and  he  fixed  it  firm  upon 
a  foot  in  which  was  a  groove  that  carried  a  light  frame, 
to  which  was  faftened  a  thin  piece  of  talc  tarnilhed  with 
milk  and  water.  The  frame  that  fupported  the  piece 
of  talc  could  neither  be  brought  into  contact  with  the 
mirror,  or  be  remove*  co  thr"c'iihiice  <;t  eight  or  r:ine 
inches  from  it,  and  the  m«  rmneter  ihowcd  u  the  u:- 
rnoft  cxaAncfs  the  leaft  motion  of  the  frame. 

"  Having  placed  this  mirror  ten  feet  from  the  pane- 
board,  that  is,  at  the  diftance  of  the  radios  of  its  own 
fphcre,  he  obferved  the  rings  to  appear  very  diftinct 
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the  form  of  his  mirror  being  very  true :  but  the  dia- 
meter of  the  rings  upon  the  pafteboard  varied  w  it li  the 
diftance  of  the  talc  trom  the  mirror;  fo  that  they  were 
very  large  when  the  talcwas  near  the  mirror,  and  very 
finall  when  it  was  placed  at  the  diftance  of  feven  or 
eight  indies. 

"  Thefe  experiments  proved,  that  the  rings  were 
formed  by  the  firft  furface,  and  reflected  by  the  fe- 
cond ;  but  it  {kill  remained  to  be  determined  in  what 
maimer  they  were  formed.  He  imagined,  that  the 
finall  pencils  of  rays  that  were  tranlmitted  through 
the  pores  of  the  glafs,  or  any  other  txanlparent  fub- 
ftajice,  might  niffer  a  kind  of  inflection,  which  might 
change  the  cylinder  which  they  formed  into  a  trun- 
cated cone,  either  by  means  of  their  different  degrees 
of  inflexibility,  or  by  the  different  dillances  at  which, 
they  pafs  by  the  edges  of  the  finall  hole  through  v  Inch 
they  are  traufmitted.   Purfuing  this  idea,  he  thought 
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of  a  known  and  determined  fhape.  Inftcad,  therefore, 
of  the  piece  of  talc,  he  placed  a  piece  of  fine  linen 
in  the  ahovementioiwd  frame,  ftretchitig  it  as  even  as 
poilihle,  to  make  the  pores  formed  by  the  threads- 
more  exact  and  more  permeable  by  the  light ;  and  be 
(bon  found,  with  great  pleafure,  that  his  conjectuiet 
was  verified :  for,  infteaa  of  the  circular  rings  which 
be  had  before,  they  were  now  nianifeftly  fquarc, 
though  their  angles  were  a  little  rounded  j  and  they 
v/trc  coloured  ar  the  orr^r:;,  ;lr,j li- Ii  trie  li/r.  v..r,  u'r 

very  vivid,  on  account  of  the  quantity  that  was  flopped 
by  the  muflin. 

"  When,  infteadof  the  muflin,  he  ftrctched  acrofs 
bis  frame  fine  fdver  wires  exactly  parallel,  at  the  di- 
llance of  about  three  quarters  of  a  line,  or  a  whole 
line  from  one  another,  without  any  other  wires  acrofs 
them  ;  inftead  of  the  rings  which  he  had  ft  en  before, 
there  was  nothing  upon  the  pafteboard  but  a  gleam  of 
White  light  divided  by  many  fmall  flreaks,  coloured 
in  a  very  vivid  manner,  and  in  the  fama  manner  as 
the  rings."  tf 

Thus  we  have  another  hypothefis  of  the  formation  Another 
of  colours,  namely,  by  the  inflection  of  light  in  its  theory  of 
paffage  out  from  between  the  foHd  and  impenetrable  (0'our!' 
particles  of  which  bodies  arc  compofed.  It  is,  how- 
ever, very  difficult,  upon  the  hypothefis  either  of  Sir 
Ifaac  Newton,  or  that  of  the  Duke  de  Cbanlncs,  to 
give  a  reafon  why  bodies  that  arc  not  entirely  white, 
mould  not  appear  varioufly  coloured.  Kor,  it  appears 
from  Sir  lfaac  Newton's  experiments,  that  plates  of 
different  denfity  arc  capable  of  exhibiting  the  fame, 
colours ;  and  that  where  a  plate  is  continnaiSy  varying 
in  denfity,  k  will  prodoce  all  the  colours.  Now  it  is 
evident,  thai  the  plates  of  which  we  fuppofe  all  na- 
tural bodies  to  be  compofed,  muft  be  titular  to  one- 
that  is  perpetually  varying  in  its  thicknefs;  for  fuppo- 
fing  the  plates  of  which  any  fubftance  is  compofed  to 
be  of  any  determinate  thicknefij,  9  millionth  pans  of 
an  inch  for  inftancet  fucii  of  the  rays  as  are  reflected 
from  this  plate  will  be  red.  But  if  any  of  them  pe- 
netrate to  the  depth  of  nj  cf  thefe  pans,  they  will- 
be  reflected  of  a  violet  colour,  <re.  and  thus  muft  al- 
loy and  obfeure  the  red  1  and  lb  of  others.  If  we 
fuppofe  the  colours  to  be  produced  by  inflection,  it 
will  l>c  equally  difficult  to  account  for  fbme  particular 
rays  being  inflected  and  others  not ;  feeing  we  ob- 
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fefve  that  all  of  ihcm  are  capable  of  being  inflected 
by  every  fubftancc  whatever,  when  they  pafs  very 
near  it.  In  fomc  cafes  too,  colours  arc  produced 
when  the  light  is  neither  refracted  nut-  inflected,  as  far 
as  wc  can  judge  ;  and  ihis  feems  to  obfeure  the  theory 
of  chromatics  more  dun  any  thing  we  have  yet  men- 
tioned. 

As  the  experiments  we  are  now  about  to  mention 
arc  of  the  greateft  importance,  and  in  dircd  terms 
contradict  one  of  Sir  Ifaac  Newton's,  we  Jha.ll  give  a 
full  account  of  them,  from  Priellley's  hiltoryof  Vilion, 
e>e.  with  his  remarks  thereon. 

The  experiment  in  qucftion  is  the  eight  of  New- 
ton's fecond  book  of  Optics:  "  He  (Sir  Ifaac  New- 
ton) found,  he  fays,  that  when  lighc  goes  out  of  air 
through  feveral  contiguous  refracting  mediums,  as 
through  water  and  glafs,  and  thence  goes  out  again 
into  air,  whether  the  refracting  furfaces  be  parallel  or 
inclined  to  one  another,  thai  light,  as  often  as,  by  con- 
trary refractions,  it  is  fo  corrected,  that  it  emerges  in 
lines  parallel  to  thofe  in  which  it  was  incident,  con- 
tinues ever  after  to  be  white :  but  if  the  emergent 
rays  be  inclined  to  the  incident,  the  whitenefs  ot  the 
emerging  light  will,  by  degrees,  in  palling  on  from 
the  place  of  emergence,  become  tinged,  at  its  edges 
with  colours.  This  he  tried  by  rcfrading  light  with 
prifms  of  glafs,  placed  within  a  priftnatic  veffcl  of  wa- 
ter. 

"  By  theorems  deduced  from  this  experiment,  he 
infers,  that  the  refraction  of  the  rays  of  every  fort, 
made  out  of  any  medium  into  air,  are  known  by  ha- 
ving the  refraction  of  the  rays  of  any  one  fort ;  and  al- 
fo,  that  the  refraction  out  of  one  medium  into  another 
is  found  as  often  as  we  have  the  refractions  out  of 
them  both  into  any  third  medium. 

"  On  the  contrary,  a  Swedilh  philofopher  (M.  Klin- 
genftierna)  obferves*,  that,  in  this  experiment,  the 
rays  of  light,  after  pafliog  through  the  water  and  the 
glafs,  though  they  come  out  parallel  to  the  incident 
rays,  will  be  coloured ;  hut  that  the  finaller  the  glafs 
prifm  is,  the  nearer  will  the  refult  of  it  approach  to 
Newton's  defcription. 

«  This  paper  of  M.  Kiingenfticrna,  being  commu- 
nicated to  Mr  Dollondby  M.  Mallet,  made  him  enter- 
tain doubts  concerning  Ncwtou's  report  of  the  refult 
of  his  experiment ;  and  determined  him  to  have  re* 
courfe  to  experiments  of  his  own. 

**  He  therefore  cemented  together  two  plates  of 
parallel  glafs,  at  their  edges,  fo  as  to  form  a  prifniatic 
veiTel  when  [topped  at  the  endaorbafes ;  and  the  edge 
being  turned  downwards,  he  placed  in  it  a  glafs  priOnn 
with  one  or*  its  edges  upwards,  and  filled  up  the  va- 
cancy with  clear  water:  fo  that  the  refraction  of  the 
prifm  was  coat  rived  to  be  contrary  to  that  of  the  wa- 
ter, in  order  that  a  ray  of  light,  tranfmiited  thro-ith 
both  thefe  refracting  mediums,  might  be  affected  by 
the  difference  only  between  the  two  refractions.  As 
he  found  the  water  to  refract  more  or  lets  than  the 
glafs  prifm,  he  diminiflicd  or  increased  the  angle  be- 
tween the  glafs  plates,  till  he  found  the  two  contrary 
refractions  to  be  equal,  which  he  difcovered  by  view- 
ing an  object  through  this  double  prifm.  For  when 
it  appeared  neither  raifeJ  nor  dcprclled,  he  was  fa- 
tisfiCvl  that  the  refractions  were  equal,  and  that  the 
emergent  rays  were  parallel  to  the  incident. 
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**  Mow,  according  to  the  prevailing  opinion,  he  ob- 
ferves, that  the  object  fhould  have  appeared  through 
this  double  prifm  in  its  natural  colour  ;  for  if  the  dif- 
ference of  refrangibiiity  had  been  in  all  refpects  c- 
qual,  in  the  two  equal  refractions,  they  would  Juve 
rectified  each  other.    Buc  this  experiment  fully  proved  Colour* 
the  fallacy  of  the  received  opinion,  by  mowing  ths  produrtJ 
divergency  of  the  light  by  the  glafs  prifm  to  be  al-  withautre- 
moft  double  of  that  by  the  water  j  for  the  image  of  ''aa'0.n  or 
the  object,  though  not  at  all  refracted,  was  yet  as  ™r"ct*101'- 
much  infected  with  prifniatic  colours,  as  though  it  had 
been  feen  through  a  glafs  wedge  only  whole  angle 
was  near  50  degrees. 

"  This  experiment  is  the  very  fame  with  that  of 
Sir  Ifaac  Newton  aboveinentioncd,  notwithfunding 
the  rcfuk  was  fo  remarkably  different :  but  Mr  Dol- 
lond  allures  as,  that  he  nfed  all  poffible  precaution  and 
care  in  his  procefs;  and  he  kept  his  apparatus  by  him, 
that  he  might  evince  the  truth  of  what  he  wrote, 
whenever  he  fhould  be  properly  required  to  do  it. 

"  He  plainly  faw,  however,  that  if  the  refracting 
angle  of  the  water-veflel  could  have  admitted  of  a 
fumcicnt  incrcafe,  the  divergency  of  the  coloured  rays 
would  have  been  greatly  diminiflicd,  or  entirely  rec 
tificd;  and  that  there  would  have  been  a  very*  great 
refraction  without  colour,  as  he  had  already  produced 
a  great  difcolouring  without  retraction :  but  the  in. 
convcuiency  of  fo  large  an  angle  as  that  of  the  prif- 
niatic veil'el  mull  have  been,  to  bring  the  light  to  an 
equal  divergency  with  that  of  the  glafs  prifm,  whole 
angle  was  about  6o°,  made  it  ncceflary  to  try  fomc 
experiments  of  the  fame  kind  with  finaller  angles. 

"  Accordingly  he  got  a  wedge  of  plate -glafs,  the 
angle  of  which  was  only  nine  degrees  :  and,  ufmg  it 
in  the  fame  circmnfUnces,  he  increafed  the  angle  of 
the  water- wedge,  in  which  it  was  placed,  till  the  diver- 
gency of  the  Gght  by  the  water  was  equal  to  thai  by 
the  glafs;  that  is,  till  the  image  of  the  object,  though 
cotiiiderably  refracted  by  the  excefs  of  the  refraction 
of  the  water,  appeared  neverthelefs  quite  free  from 
any  colours  proceeding  from  the  different  refrangibiii- 
ty of  the  light.  10 

«  Notwithftauding  it  evidently  appeared,  I  may  Defencesof 
fay  to  almoft  all  pbilofophcrs,  that  Mr  Dollond  had  sir 
made  a  real  difcovery  of  fcmething  not  comprehended 
in  the  optical  principles  of  Sir  Ifeac  Newton,  it  did 
not  appear  to  fo  fennble  a  man,  and  fo  good  a  ma- 
thematician, as  Mr  Murdoch  is  univcrfally  acknow- 
ledged to  be.  Upon  this  occafion  heinterpofed  in  the 
defence,  as  he  imagined,  of  Sir  Ifaac  Newton  ;  main- 
taining, that  Mr  Dollond's  pofitions,  which  hefty*, 
he  knows  not  by  what  milhap  have  been  deemed  pa- 
radoxes  in  Sir  lfsac's  theory  of  light,  are  really  die 
ncceflary  confequences  of  if.  He  alio  endeavours  to 
/how,  that  Sir  Ifaac  might  not  be  miftaken  in  his  ac- 
count of  the  experiment  above  mentioned.  But  ad- 
mitting all  that  he  advances  in  this  part  ofhis  defence, 
Newton  muft  have  made  ule  of  a  prifm  with  a  much 
finaller  refracting  angle  than,  from  his  own  account 
of  his  experiments,  we  have  any  reafon  to  believe  he 
ever  did  make  ufe  of. 

«  The  fact  probably  was,  that  Sir  Ifaac  deceived 
hhnfelf  in  this  cafe,  by  attending  to  what  he  imagined 
to  bt  the  dear  confequences  of  his  other  experiments  ; 
and  though  the  light  he  faw  was  certainly  tinged  with 
4  Z  2  colours. 
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colours,  and  he  mult  have  fcen  it  tobefe,  yet  he  might 
imagine  that  this  circumftance  arofe  from  feme  imper- 
fection in  his  prifins,  or  in  the  difpofitRui  of  them, 
which  he  did  not  think  it  worth  his  while  to  exa- 
mine. It  is  alfo  obfcrvable,  that  Sir  Jfeac  is  not  fo 
particular  in  his  defcription  of  his  prifms,  and  other 
parts  of  his  apparatus,  in  his  account  of  this  experi- 
ment, as  he  generally  is  in  other  cafes,  and  therefore 
probably  wrote  his  account  of  it  from  his  memory 
only. 

"  Mnch  has  been  laid  on  this  experiment ;  and  it  is 
thought  Very  extraordinary  that  a  man  of  Sir  Ifaac's 
accurate  attention  fhonld  overlook  a  circumftance, 
the  effect  of  which  now  appears  to  be  fo  confiderable. 
fint  it  has  happily  occurred  to  Mr  Michell,  that,  as  Sir 
Iftac  Newton  obferves  he  ufed  to  pot  faccharum  fa- 
turni  into  his  water  to  incrcafe  its  refractive  power, 
the  lead,  even  in  this  form,  might  incrcafe  the  diffi- 
pativc  refraction,  as  it  does  in  the  compofition  of  glafs j 
and  if  fo,  that  this  would  account  for  Newton's  not 
finding  the  diilipativc  power  of  water  Icfs  than  that 
of  his  glafs  prifms,  which-  he  otherwife  ought  to  bave 
done,  if  he  had  tried  the  experiment  as  he  faid  he 
did. 

"  Accordingly  he  included  a  prifm  of  glafs  in  wa- 
ter, as  highly  impregnated  with  faccharum  fatunii 
as  it  would  bear,  the  proportion,  of  faccharum  to  wa- 
ter being  about  as  $  to  ir.  When  the  image,  fcen 
through  the  wacer  (fo  impregnated)  and  a  glafs  prifm, 
was  in  its  natural  place,  it  fi&l  was  coloured,  though 
very  little  ;  he  thought  not  more  than  a  fourth  part 
as  much  as  when  feen  through  plain  water,  and  the 
prifm  in  its  natural  placet  fo  that  he  had  no  doubt, 
but  that,  if  his  prifm  had  had  a  little  lefs  of  the  dif- 
pcrllng  power,  its  errors  would  have  been  perfectly 
corrected." 

Bcfidcs  the  experiments  of  Mr  Delaval  above 
related,  and  which  were  made  on  the  colours  of 
tranfparent  bodies,  he  has  lately  publilhed  an  ac- 
«oani  of  feme  nude  upon  the  permanent  colours  of 
kodi«.  opaque  fobiUnces ;  the  difcovery.of  which  inuft  be  of 
the  utmoft  confcquen.ee  in  the  arts  of  colour-making 
and  dyeing.  T hefe  arts,  he  obferves,  were  in  very 
remote  ages  carried  to  the  uunofl  height  of  perfection 
in  the  countricsof  Phoenicia,  Egypt,  Palelline,  India, 
Stc.  and  that  the  inhabitants  of  thefe  countries  alfo  ex- 
celled in  the  art  of  imitating  gems,  and  tinging  glafs 
and  enamel  of  various  colours.  The  colours  ufed  in 
very  ancient  paintings  were  as  various  as  thofc  now  in 
ufc,  and  greatly  fuperior  both  in  beauty  and  durabi- 
lity. The  paints  ufed  by  Apclles  were  to  bright,  that 
he  was  obliged  10  glaze  his  pictures  with  a  dark-cor 
•  loured  varnilh,  left  the  eye  mould  be  offended  by  their 
cxccfiivc  brighrnefs  ;  and  even  thefe  were  inferior  to 
what  had  been  ufed  among  the  ancient  Egyptian?. 
Pliny  complains  that,  the  art  of  painting,  was  greatly 
decayed  in  his  time  ;  and  the  moderns  were  not  for- 
mfeed with  any  means  of  retrieving  the  art  until  they 
began  to  avail  thcmfelves  of  experimental  observa- 
tions. 
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The  changes  of  colour  in  permanently  coloured  bo- 
dies, our  author  obferves,  are  produced  by  the  fame 
laws  which  take  place  in  tranfparent  colourlefs  tab- 
ftanccs;  and  the  experiments  by  which  they  can  be 
inveftigated  conlift  chiefly  of  various  methods  of  uni- 
ting the  colouring,  particles  into  larger,  or  dividing 
them  into  lmallcr  matlcs.  Sir  Ifaac  Newton  made  Ins 
experiments  chiefly  on  tranlparrnt  febftatices ;  and  in 
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his  deficiency  of  experiments.  He  makes  the  follow- 
ing remark,  however,  on  thofe  bodies  which  reflect 
one  kind  of  light  and  tranfmit  another,  viz.  that  "if 
thefe  glalTcs  or  liquors  were  fo  thick  and  many  that  no 
light  could  get  through  them,  he  qucftioned  whether 
they  woald  not,  like  other  opaque  bodies,  appear  of 
one  and  the  lame  colour  in  all  pofttions  of  the  eye j 
though  he  could  not  yet  affirm  it  from  experience." 
it  was  the  opinion  of  this  great  philofopher,  that  all 
coloured  matter  reflects  the  rays  of  light,  feme  re-, 
fleeting  the  more  refrangible  and  others  the  lefs  re-' 
frangible  rays  more  copioully  j  and  that  this  is  not  on- 
ly a  true  reafen  of  tbefft  colours,  but  likewifc  the  onty 
reafom.  He  was  likewife  of  opinion  that  opaque  bo- 
dies reflect  the  light  from  tbeit  anterior  furface  by  feme 
power  of  the  body  evenly  diflufed  over  and  external  to 
it.  With  regard  to  tranfparent  coloured  liquors,  he 
exprcJles  hinifclf  in  the  fellow  jng  manner :  *'  A  tranf- 
parent body  which  looks  of  any  colour  by  trsnfmittcd 
light,  may,  alfo  took  of  the  fame  colour  by  reflected 
light ;  the  light  of  that  colour  being  re/fected  by  the 
farther  ferface  of  that  body,  or  by  the  air  beyond  it : 
and  then  the  reflected  colour  will  be  diminimed,  and 
perhaps  ceafe,  by  making  the  body  very  thick,  and 
pitching  it  on  the  back-lidc  to  diminifli  the  reflection 
of  its  farther  furface,  lb  that  the  light  reflected  from 
the  tinging  particles  may  predominate.  In  fuch  cafes 
the  colour  of  the  rertected  light  will  be  apt  to*vary 
from  that  of  the  light  trcnfmitted.**' 

To  inveftigate  the  truth  of  thefe  opinions  Mr  Dela- 
val entered  upon  aconrfe  of  experiments  with  tranf- 
parent-. coloured  liquors  and  glafies,  as  well  as  with 
opaque  and  fcmiiranfparcnt  bodies.  From  thefe  he 
difcovered  feveral  remarkable  properties  of  the  colour- 
ing matter;  particularly,,  that  in  i  ran  (parent  coloured 
fubftanccs,  it  docs  not  reflect  any  light  ;  and  when,  by 
intercepting  the  light  which  wasrranfmitied,  it  is  hin- 
dered from  palling  through  fuch  fubftanccs,.  they  do 
not  vary  from  their  former  colour  to  any  other,  but 
become  entirely  black  fa). 

This  incapacity  of  the  colouring  particles  of  tranf- 
parent bodies  to  reflect  light,  being  deduced  from  very 
numerous  experiments,  may  therefore  be  held  as  age- 
neral  law.  It  will  appear  the  more  extenfivc,  if  we 
confidcr  that,  for  the  moft  part,  the  tinging  particles 
of  liquors  or  other  tranfparent  fubftanccs  arc  extracted 
from  opaque  bodies  ;  that  the  opaque  bodies  owe  their 
colours  to  thofe  particles,  in  like  manner  as  the  tranf- 
parent fubftanccs  do :  and  that  by  the  lofs  of  them 
they  are  deprived  of  their  colours. 

For  making  his  experiments,  Mr  Delaval  ufed  fmall 
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(a)  Here  our  author  obferves,  that  he  makes  ufc  of  the  word  colour  only  toexprefs  thofe  called  primary 
fech  a  mixture  of  them  as  docs  not  compofe  whitcnefs,  or  any  of  the  gradations  between  white,  and.  black,, 
fuch  .as  arc*  galled  by  Sir  Ifaac.Ncwton,  grey,  dun,  or  ruflet  brown. 


CHROMATICS. 


14 

Apparatus 
for  nuking 
thcfe  expc- 
rimcnci. 


Theeo- 


matteronly 
ftows  itfclf 
by  trinf. 
rnittcd 

light. 


.6 

Experi- 
ment* to 
determine 
the  pro- 
portion  of 
tinging 


vials  of  flint  Rial's,  whofc  form  was  a  parallclopiped,  and 
their  height,  exclulivc  of  the  neck,  about  two  inches, 
the  bafe  about  an  inch  fquare;  and  the  neck  two  inches 
in  length.  The  bottom  and  three  fidc3  of  each  of 
thcfe  vials  was  covered  with  a  Mack  varnifli  the  cy- 
lindrical  neck,  ar.d  the  anterior  fide,  except  at  us 
edges,  being  left  uncovered.  He  was  careful  to  avoid 
any  creviccsin  the  varnifli.  That  no  light  might  be  ad- 
mitted except  through  the  neck  or  anterior  fide  of  the 
vials. 

In  thefc  experiments  it  is  of  importance  to  have  the 
Vtals  perfectly  cleans  and  as  many  of  the  liquors  are 
apt  to  depoiit  a  fedimcnt,  they  ought  to  be  put  into 
the  vials  only  at  the  time  the  experiments  are  to  be 
made.  The  uncovered  fide  of  the  vials  flioiild  not  be 
placed  oppofitc  to  the  window  through  which  the  light 
is  admitted :  becaufein  that  nutation  the  light  woutd 
be  reflected  from  the  farther  fide  of  the  vial  ;  and  our 
author  obferves  that  fmooth  black  fubftances  reflect 
light  very  powerfully.  But  as  it  is  a  principal  object 
in  the  experiment  that  no  light  be  tranfmitted  through 
the  liquor,  this  is  befl  acctmpliihed  by  placing  the 
uncovered  tide  of  the  vial  in  fuch  a  fituauoa  that  it 
may  form  a  right  angle  with  the  window. 

With  thefc  precautions  our  author  viewed  »  great 
numbers  of  folutions,  both  of  coloured  metallic  falts 
and  of  the  tinging  matter  of  vegetables ;  univerfatly 
obferving,  that  the  colour  by  reflection  was  black, 
whatever  it  might  be  when  viewed  by  tranfmitted  light. 
If  thefe  liquors,  however,  arc  fpread  thin  upon  any 
white  ground,  they  appear  of  the  fame  colour  as  when 
viewed  by  tranfmitted  light  t  but  on  a  black  ground 
they  afford  no  colour,  unlefs  ihe  black  body  be  poliGV 
ed;  in  which  cafe  the  reflection  of  the  light  through 
it  produces  the  fame  efTcft  a;>  tranfmiftion. 

The  experiments  with  tinged  glares  were  in  many 
refpects  analogous  to  thofe  with  tranfparcnt  coloured 
liquors;  For  thefc  he  made  feveral  parcels  of  colour- 
lefs  glafs,  principally  ufing  one  compofed  of  equal  parts 
of  borax  and  white  (and.  The  glafs  was  reduced  to 
powder,  and  afterwards  ground,  together  with  the  in- 
gredients by  which  the  colours  were  imparted.  "  This 
method  (fays  he)  of  incorporating  the  tinging  particles 
is  grcatlypreferable  to  mixing  them  with  the  raw  ma- 
terials i  and  the  glafles  thus  compofed  excel  molt  others 
in  hardnefs,  being  fcarrely  inferior  in  luftre  to  real 
gems." 

The  refult  of  all  the  experiments  made  in  this  man- 
ner was,  that  whenmatter  is  of  fuch  thinnefs,  and  the 
tinge  lib  dilute,  that  light  can  be  tranfniicted  through 
ft,  the  glafles  then  appear  vividly  coloured  ;  but  when 
they  are  in  larger  manes,  and  the  ringing  matter  is 
moredenfelydhfufed  through  them,  they  appear. black ; 
for  thefe,  as  well  as  the  tranfparem  coloured  liquors, 
mow  their  colour  only  by  a  tranfmi'fion.  The  follow- 
ing experiments  were  made  with  a  view  to  determine 
the  proportion  of  tinging  matter  which  produces  coy 
lour  or  blacknefs. 

i.  Glafs  was  tinged  green  by  adding  to  it  T';th  of 
it»  weight  of  copper  t  and  that  whether  the  latter  was 
ufed  in  its  metallic  or  calcined  ftate. 

a.  A  bine  glafs  was  v.v.hk  by  the  addition  of  zafTre, 
a  purple  one  by  magancfc,  a  red  glafs  by  gold,  and 
yellow glailes  by  filvcr  and  calcined  iron.  A  yellow 
glafs  refembling  a  topaz  was  likewife  made  by  the  ad- 
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dition  of  a  finall  quantity  of  charcoal  in  powder.  The 
fame  colour  was  likewife  procured  by  the  addition  of 
wheat-flour,  rofin,  and  f e  v  e  ral  other  in  ti  a  m  in  a  b  le  -mat- 
ters. Small  pieces  of  each  of  thefe  glailes  being 
ground  by  a  lapidary,  refcmblcd  gems  of  their  diffe- 
rent colours. 

3.  Having  formed  pieces  of  fuch  glafles  about  two 
inches  thick,  he  inclofcd  them  in  black  cloth  on  all 
fides  except  their  farther  and  anterior  fur  faces.  In 
this  firuatton  each  of  them  ihowed  a  vivid  colour  when 

light  was  tranfmitted  through  them  ;  but  when  the 
poderjor  furface  was  likewife  covered  with  the  cloth 
to  prevent  this  tranfmillion,  110  other  colour  than  black 
was  exhibited  by  any  of  them. 

4.  When  plates  of  tranfparenc  coloured  glafs,  fome- 
what  thicker  than  common  window-glafs,  were  made 
ufe  of,  tbey  always  exhibited  their  colours  by  trau£> 
mined  light. 

5.  On  interccp:iiig  the  light  tranfmitted  through 
thefe  coloured  plates,  they  as  conltantly  appeared  black 
when  placed  in  fuch  a  dirrclionas  to  farm  a  right  angle 
with  the  window. 

From  thcfe  phenomena  Mr  Delaval  deduced  the 
follow ing obfervations  :  1.  That  the  colouring  particles 
do  not  reflect  any  light.  2.  That  a  medium,  fuch  as 
Sir  Uaac  Newton  has  defcribed,  is  diffufed  over  both 
the  anterior  and  farther  furfaees  of  the  plates,  where- 
by objects  are  equally  and  regularly  reflected  as  by  .1 
mirror. .  Hence,  when  it  is  f&id  that  light  is  reflected 
by  the  furface  of  any  fubflance,  it  mould  be  under- 
flood  from  this  expreflion,  that  the  reflection  is  effect- 
ed by  the  medium  diflufed  over  its  fnrface.  ijr 

6.  When  alighted  candle  is  placed  near  one  of  thofe  On  the  re- 
coloured  plates,  the  flame  is  reflected  by  the  medium  fleelion  of 
which  is  diflufed  over  the  anterior  furface.  The  image the  %c^f 

us  reflected  entirely  refembies  the  flame  in  fize  and  C0]0UTC(j  ' 
colour;  being  fcarccly  diminifhed,  and  r.ot  in  the  leait  gj^s. 
tinged  by  the  coloured  glafs. 

7.  If  the  plate  be  not  fo  imenfely  coloured,  or  fo 
many,  as  to  hinder  the  tranfhuflton  of  the  light  of 
the  candle,  there  appears  a  fecondary  image  of  the 
flame,  which  is  reflected  by  the  medium  contiguous  to 
the  farther  furface  of  the  glafs;  and  as  the  light  thus 
reflected  panes  through  the  coloured  glafs,  it  is  tinged 
very  vividly. 

8  When  the  glafs  ufed  in  this  experiment  is  of  a 
green  colour,  the  image  of  the  flame  is  always  of  a 
bright  green ;  and  when  glailes  of  other  colours  are 
ufed,  that  of  a  fecondary  flame,  is  always  the  lame 
with  that  of  the  glafs.. 

9.  The  fecondary  image  is  left  than  that  reflected  . 
from  the  anterior  furface.   This  diminution  is  occa- 
fioned  by  the  lofs  of  that  part  of  the  light  which  is 
abforbed  in  palling  through  the  coloured  gUfj.  For 
whenever  any  medium  tranfmits  one  fort  ot  rayi  more 
copioufly  than  the  reft,  it  flops  a  great  pare  m  the 
different  coloured  rays.  Much  more  light  alto  is  loft 
in  paiEng  through- coloured  than  transparent  liibflau-  - 
ces.   In  making  thcfe  obfcrvaiions,  it  is  proper  to 
choofe  coloured  plates  of  glafs  which  are  not  in  every 
part  of  an  equal  thicknefs,  that  the  fecondary  image 
may  not  coincide  with  that  reflected  from  the  anterior  — 
furface,  and  be  intercept  by  it. 

10.  When  the  plates  are  fi>  thick,  and  fo  copioufly  - 
coloured,  that  the  light  cannot  penetrate  to  their  far- 

th«~ 
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titer  furface,  they  appear  intenfcly  black  ia  whatever 
direction  tbcy  are  viewed,  and  afford  no  fccondary 
image,  bui  only  rclcd,  from  their  anterior  fin  face, 
the  tiatne,  or  any  other  objcds  that  arc  oppofed  to 
them.  Thcfc  objects  arc  rcprefented  in  their  own 
p  riper  colours,  and  arc  as  free  from  tinge  as  thofe  re- 
ttcded  from  quiekulvered  gLJs,  or  fpecuU  made  of 
white  metals. 

Hence  again  it  is  manifeft,  that  the  colouring  par- 
ticles do  not  poffefs  any  Jhare  of  refledivc  power ; 
for  if  they  had  any  lhare  in  this  Tcficdion,  they 
would  certainly  impart  fome  Jhare  of  colour  to  the 
light  they  rcflcflcd.     Hence  alfo  it  appears,  that 
tranfparcnt  coloured  bodies,  in  a  folid  (late,  poflefs  no 
a$      more  reflective  power  than  thofcin  a  fluid  Aate. 
Etperi-        Our  author  nest  confiders  the  colouring  particles 
iv.cnts  on    themfclves,  pure,  and  unmixed  with  other  media, 
the  pure    in  order  to  procure  mafles  made  up  offuch  particles, 
colouring  feverat  tranfparcnt  coloured  liquors  were  reduced  to  a 
'*,t,e'e*"   lblid  confidence  by  evaporation.   By  employing  a 
gentle  heat,  the  colouring  matter  may  thus  remain 
unimpaired  >  and  is  capable  of  having  its  particles  again 
feparatedby  water  or  other  liquids,  and  tinging  them 
as  before. 

In  this  ftate  the  colouring  particles  reflcd  no  light, 
and  therefore  appear  uniformly  black,  whatever  fub- 
ftance  they  have  been  extracted  from.  In  the  courfc 
of  his  experiments,  Mr  DeJaval  made  ufe  of  the  in- 
fufions  of  brizil  wood,  logwood,  fuftic,  f.mncric, 
l  ed  faunders,  alkanet,  fap-green,  kcrmes,  and  all  the 
oiher  tranfparent  coloured  liquors  lie  had  tried  before, 
among  which  were  infufion  s  of  red  and  yellow  flow- 
ers, without  obferving  the  leaf!  variation  in  the  refult. 

Some  liquors  arc  apt  to  become  totally  opaque  by 
evaporation:  the  reafon  of  which  may  be  the  cryftal. 
lization  of  faline  matters,  or  the  coatefcence  of  the  par- 
ticles into  mafi'es,  differing  confidcrably  in  denitty 
from  the  menftrua  in  which  they  were  diflblved. 
When  this  opacity  lakes  place,  our  author  has  coit- 
ftantly  obferved,  that  they  become  incapable  of  enter- 
ing the  pores  of  wool,  filk,  or  other  matters  of  that 
kind,  or  of  adhering  to  their  farface ;  and  conse- 
quently unfit  for  llie  parpofes  of  dyeing.  This  he 
! \  ppofes  to  arife  from  their  increafed  bulk  ;  for  the 
attractive  force  by  which  the  particles  cohere  together 
is  weakened  in  proportion  as  their  bulk  increases :  fo 
that  the  degree  of  magnitude  of  the  colouring  par- 
ticles, which  iseffcntial  to  the  opacity  of  liquors,  is 
incontinent  with  the  minuteness  requiiite  for  dyeing. 
An  inftance  of  this  is  given  in  an  infufion  of  foflic. 
Having  infilled  fome  of  this  wood  in  fuch  a  quantity 
of  water,  that  the  latter  was  faturated  with  the  co- 
louring particles,  he  evaporated  the  liquor  to  a  folid 
confidence  with  an  uninterrupted,  bat  very  gentle 
heat.  During  every  part  of  the  procefs  the  liquor 
continued  tranfparcnt,  and  the  folid  extract  yielded 
by  it  traufmittrd  a  yellow  colour  when  fprcad  thin, 
but  appeared  Mack  when  thicker  nuuTeswcre  viewed. 
Having  prepared  another  pin:  of  this  liquor,  he  eva- 
porated half  tie  water,  and  allowed  the  remainder  to 
become  cold.  In  this  ftatc  it  became  turbid  and 
opaque;  on  filtering,  a  tranfparcnt  tincture  palled 
through  an  opaque  fecula  remaining  on  the  pa- 
per.  This  fecula  did  not  adhere  to  the  paper, 
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bntwas  eafily  feparablc  from  it:  on  being  dried,  it 
appeared  while  witha  flight  tinge  of  yellow ;  but  was 
ncverthelcfs  folublein  water,  and  by  lolution  gave  a 
liquid  in  all  refpeds  finiilar  10  the  original  ir.n.iioi;. 
"  From  thefccircumflanccs  (lays  he)  it  appears  that 
a  given  proportion  of  water,  or  a  fumcient  degree  of 
heat,  is  requiiite  to  the  fetation  of  the  colouring  par- 
ticles offuftic.  And  experience  evinces,  that  thofe 
particles  which  arc  too  grols  to  pafs  through  filtering 
paper,  are  incapable  of  entering  the  pores  or  firmly 
cohering  to  the  furface  of  bodies.  Many  ingredients, 
fuch  as  ihc  colouring  particles  of  logwood,  kenr.cs, 
and  various  other  matters,  are  fbloble  in  water  in 
every  proportions  and  therefore  their  infufions  are 
not  fubjed  to  became  opaque  or  turbid  during;  their 
evaporation.  The  folid  extracts  obtained  by  evapo- 
ration reded  no  colour*  but  are  black. 

Our  author  alfo  formed  folid  mafles  by  mixing  a 
ftnall  quantity  of  drying  oil  with  pigments  which  con- 
fill  chiefly  of  colouring  matter  ;  as  Prufiian  blue,  in- 
digo, and  fap-grcen.  Thcfc  paims  likewifc  exhibit 
their  refpeclivc  colours  only  by  tranfinittcd  light ;  ap- 
pearing entirely  black  w  hen  viewed  by  rcflcdion.  In- 
ftances  of  blackr.efs  arifing  frotn  this  denfity  of  the 
colouring  matter  may  be  obferved  in  fevcral  kinds  of 
fruits,  as  black  currants,  cherries,  &c.  for  the  juices  of 
thcfc  appear  red  when  fprcad  thin  on  a  white  ground, 
or  otberwife  viewed  by  tranfmitted  light. 

Mr  Dclaval's  next  attempt  was  to  coniider  the  adion 
at'.d  properties  of  the  colouring  particles  of  opaque 
bodies  themfclves,  and  the  means  by  which  thele  co- 

rs  arr-  jj-.-jJuctil.  lit  ft  cur  a_[';.o;-  cr  .Il.a1. 
10  prove,  that  thcfc  colo\irs  of  opaque  bodies  appear 
on  the  lame  principles  as  thole  already  mentioned, 
which  feem  black  when  very  denfc,  but  fltow  their 
proper  tinge  when  fprcad  thin  upon  a  white  ground. 
On  this  fubjed  the  following  experiments  were 
made. 

'  i.  Grafs,  and  other  green  leaves  of  plants,  were  di- 
gefted  in  rcdified  fpirit  of  wine ;  by  which  means  a 
tranfparcnt  green  tindure  was  obtained.  One  of  the 
vials  formerly  mentioned  being  tilled  with  this  li- 
quid, it  was  obferved  to  tranfmit  a  vivid  green  colour  t 
but  the  other  part  of  the  tindure,  which  was  conti- 
guous to  the  uncovered  fide  of  the  vial,  reflected  no 
light,  and  therefore  appeared  black. 

3.  Having  poured  fome  of  the  tincture  into  a  China 
cup,  the  bottom  was  thereby  made  to  look  green, 
cxadly  refembling  the  colour  which  had  been  txrraA- 
ed  from  the  leaves. 

3.  After  the  colour  had  been  totally  abstracted  by 
the  vinous  fpirit,  the  leaves  remained  apparently  un-  , 
altered,  either  as  to  figure  or  texture ;  but  were  en- 
tirely white,  or  had  their  whiienefs  ilightly  tinged 
with  brown. 

4.  Red,  purple,  and  blue  flowers,  were  alfo  di gelled 
in  fpirlr  of  wine ;  all  of  which  yielded  their  colouring 
matter  to  the  fpirit,  and  became  white  by  being  de- 
prived of  it.  From  mofi.  of  thcfc  flov  crs,  however,  the 
fpirit  acquired  either  no  tinge  at  ail,  or  only  a  very 
flint  onr  ;  but  when  acidulated,  >i  hrcame  red,  and 
by  the  addition  of  an  alkali  appealed  blue,  purple,  or 
green,  according  10  the  quantity  of  alkali  and  the  na- 
ture of  the  infufion.   In  thcfc  ftates,  all  of  them,  when 

viewed 


CHROMATICS. 


viewed  by  iranfmittcd  light,  or  poured  upon  a  white 
ground,  Ihowed  their  colours,  but  oniverfally  appeared 
black  by  reflection, 

$.  Red,  purple,  and  blue  flowers,  were  digefted  in 
water  nightly  acidulated  with  nitrous  acid.  Thus, 
red  infulions  were  obtained,  which,  by  faturation  with 
fea  fill,  might  be  preferved  for  many  years. 

6.  The  fame  liquors  were  changed,  green,  blue,  or 
purple,  by  the  addition  of  an  alfcali  t  bat  here  the 
cafe  was  the  fame  as  before;  all  of  them  yielding  vi- 
vid colours  by  traafmiJlioa,  but  none  by  reliction. 
In  making  this  experiment,  care  niuft  be  taken  to  add 
the  alkali  very  gradually  i  for  if  too  much  is  pat  in 
at  once  to  the  red  041101*,  the  intermediate  colours  be- 
tween the  red  and  the  green  will  be 

half  an  onnceofthercdinfurtonit  is  proper  to  add, 
at  once,  only  die  fmalleft  quantity  that  can  be  take  a 
up  on  the  point  of  a  pen  -  repeating  this  addition  flow- 
ly,  until  each  of  the  colours  be  produced. 

7.  The  flowers,  after  having  been  repeatedly  mace- 
rated in  acidulated  water,  loft  their  colouring  matter, 
and  became  white. 

8.  Yrllosv  flowers  alfo  communicated  their  colours 
to  water  and  to  fpirit  of  wine.  The  infulions  and 
tinclures  of  thefe  flowers  were  fubjetted  to  the  fame 
experiments  as  had  been  employed  in  the  examination 
of  the  liquors  already  mentioned ;  and  appeared  yel- 
low by  tranfraitted  light,  but  did  not  reriecT;  any  co- 
lour. 

9.  White  paper,  linen,  &c.  may  be  tinged  of  any 
of  thefe  colours,  by  dipping  them  in  the  infulions  ; 
and  the  confederation  of  the  manner  in  which  ihe  co- 
lours are  imparted  to  the  linen,  affords  moch  infight 
into  the  manner  in  which  natural  colours  are  produ- 
ced. It  hasalrcady  been  obferved,  that,  when  the  co- 
louring matter  of  plants  is  extracted  from  them,  the 
folid  fibrous  parts,  thusdivciled  of  their  covering,  dif- 
play  their  natural  whitened.  White  linen,  paper, 
See.  are  formed  of  fetch  fibrous  vegetable  matter; 
which  is  bleached  by  diflblving  and  detaching  the  he- 
terogeneous colouring  particles.  When  thefe  are  dyed 
or  painted  with  vegetable  colours,  it  is  evident  that 
they  do  not  differ  in  their  manner  of  acting  on  -the 
rays  of  light  from  natural  vegetable  bodies ;  both 
yielding  their  colours  by  tratifmitting,  through,  the 
tranfparent  coloured  matter,  the  light  which  is  re- 
defied  from  the  white  ground.  This  white  matter 
frequently  exifts,  withoutany  confidcrable  mixture,  in 
plants,  while  they  are  in  a  (tare  of  vegetation ;  as  cot- 
ton, white  flowers,  the  pith,  wood,  feeds,  roots,  and 
other  parts  of  feveral  kinds  of  vegetables.  When  de- 
cayed-trees, &c.  have  been  iongcxpofed  to  theatmo- 
iphere,  their  coloured  juices  arc  fometin-.es  fo  perfect  - 
ly  extracted,  that  the  fibres  appear  white.  This  white 
matter  is  not  diftinet  from  the  vegetable  earth  to  which 

tScaCfe-  plants  are  reduced  by  burning  K   Mr  Defend  has 
mijtrylw  rendered  allies  ilttenfely  white,  by  carefully  calcining 
itx.        them,  and  afterwards  grinding  witha  fmall  propo;-- 
-9     tion  of  nitre,  and  cxpoiing  them  to  foch  a  degree  of 
How  aihc<  jieut  as  Would  caafe  the  nitre  deflagrate  with  the  re- 
made in-  inai"il,§  1™?**  *  pWoyfton.  Laftly,  the  alhes  were 
tctMv      digelted  with  marine  acid,  in  order  to  dulolve  the  let- 
whitJ     ruginous  matter  diffiiftj  through  them,  and  repeat- 
edly wailuog  the  reminder  in  water.   Mixing  alhes 
thus  purified  with  borax,  and  applying  a  vitrifying 
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heat,  an  opaque  enamel  is  obtained,  remarkable  for 
its  whitenefs.  ^ 
Hence  it  appears,  that  the  earth  which  forms  the  White 
ftibftance  of  plants  is  white,  and  fcparsble  from  that««fc««f 
fubftaace  which  gives  to  each  its  peculiar  colour;  that  pl»n*Mhe 
whenever  it  is  pure  and  unmixed,  or  ditfufed  through 
colourlefs  media,  it  fliows  its  native  whitenefs  ■  and  is  tJ.tm  ^u 
the  only  vegetable  matter  endowed  with  a  reflective  re'decu  the 
power.   It  may  be  difcovered,  however,  by  other  light, 
means  than,  that  of  burning  :  thus,  rofes  may  be  whiten- 
ed by  cxpoiing  them  to  the  vapour  of  burning  ful- 
phur  }  an  effect  which  cannot  be  attributed  to  the  vi- 
triolic ackl,  but  to  -.he  phlogifton  contained  in  that  va- 
pour.   This  was  proved  to  be  the  cafe,  by  expoiing 
feveral  kinds  of  red  and  porple  flowers  to  the  pblogi- 
itic  vapour  ifluing  from  hepar  fulphuris  ;  and  by  this 
every  one  of  them  was  whitened  j  their  colour  being 
afterwards  reftored  by  the  addition  cf  an  acid  either 
mineral  or  vegetable.  3, 

"  Thus  (lays  Mr  Delaval)  it  appears,  that  the  CO-  Colouring 
louring  matter  of  the  flowers  is  not  difcharged  cr  re-  matter  d& 
moved,  but  onlydiuolved  by  the  phlogifton;  andfo!vc*h7 
thereby  divided  into  particles  too  minute  to  exhibit  Phlo8,Uo"1 
any  colour.  In  this  ftare,  together  with  the  vege- 
table juice  in  which  they  are  cliriuied,  they  form  a  co- 
lourlefs tranfparent  covering,  through  which  the  white 
matter  of  the  flowers  is  feen  untinged.  The  colouring 
particles  of  plants  confift  principally  of  inflammable 
matter  ;  and  their  folobility  in  phlogifton,  and  union 
with  it,  are  analogous  to  the  action  of  other  inflam- 
mable bodies  upon  each  other..  Thus,  ether  diflolves 
all  etlcntial  and  expreffed  oils,  animal  empyretuuatic 
oils, and  refins.  Sulphur, ..camphor, and  almoltal)  Jub- 
ilances abounding  in  phlogifton,  arefolublein  oils,  ar- 
dent fpirits,  or  other  intlammablc  menftrua.  The 
manner  in  which  the  red  colour  of  vegetable  flowers 
is  reftcrcd,  appears  to  be  explicable  from  known  che- 
mical laws.  When  acids  are  applied  to  the  whitened 
flowers,  they  untie  with  the  phlogifton  which  the  ful- 
phur  had  communicated,  and  difengageit  from  the  co- 
louring particles j  which,  being  thus  extricated,  re- 
fume  uiciroriginal  magnitude  and  hue.  A  change  of 
the  fame  kind  is  alfo  produced  by  fixed  alkali, .  which, 
like  the  acids,  has  a  ftrong  attraction  for  phlogifton, 
always  changes  the  whitened  ilowersto  a  blue,  purple, 
or  green  colour.  -« 

"  In  like  manner,  the  action  of  t  he  rays  of  light  opc-  Colovttdc* 
rates  upon  coloured  bodies.   Thus,  dyed  filk,  or  other  ftwred  by 
fubftanees  of  tint  kind,  when  expofed  to  the  fun's thc  }'£!,t  ot 
light,  are  deprived  of  their  colour  in  every  part  on 
wnich  lh»  rays  arc  allowed  to  ad ;  whilft  thefe  prefcrve 
their  colour  which  arc  defended  from  the  light  by  ihe 
folds  of  the  cloth,  or  intervention  of  any  opaque  tody. 
The  colours,  thus  imparcd,  may  be  reflored  if  acids 
arc  applied  while  the  injury  is  recent  s  but  they  areaf- 
terwards  apt  to  fly  ofT,  on  account  of  that  volatility 
which  is  constantly  imparted  by  inflammable  matter  to 
ar.y  other  with  which  it  is  'snited." 

Oar  asthcr  new  proceeds,  at  considerable  length,  to 
prove  the  identity  of  ihe  lolar  light  sn J  phlogifton  s 
but  as  recent  experiments  have  flioun  that  thefe  two 
are  cncntially  diltind,  we  omit  his  argumentation  up- 
on his  head.  The  error  of  bis  theory  in  this  refpeft, 
however,  docs  not  in  the  Ieaft  aflvft  the  doctrine  con- 
cerning colours  above  laid  down.:  on  the  contrary,  the 
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httfl  experiments  hive  determined,  that  phlogifton,  in 
its  groffeft  form,  viz.  that  of  common  charcoal  matii- 
folks  a  furprifing  power  of  whitening  various  fnbitaii- 
ces  i  which,  according  to  Mr  Delaval's  theory,  pro- 
ceeds from  the  power  it  has  of  didblving  the  colouring 
matter  with,  which  they  are  impregnated.  This  fol- 
vent power,  accordingto our  author,  is  mauifeft  in  many 
other  inAaaccs  befides  thofe  already  mentioned.  Silk 
is  whitened  by  the  phlogiftic  vapours  of  falphur:  and 
this  operation  does  not  appear  to  differ  from  the  change 
effected  on  flowers  by  the  fame  vapour.  The  light  of 
the  fun  is  found  to  be  a  neceflary  and  eflencial  agent 
in  blenching  linen,  wax,  and  various  other  fubftanccs; 
feme  part  of  the  colouring  matter  which  impairs  the 
whitenefs  of  thefc  bodies  not  yielding  to  any  other 
folvent.  Red  flowers  are  whitened  by  the  electric 
fp  ark,  of  whofe  inna  mm  able  nature  we  cannot  ente  rtain 
the  lead  doubt  j  for  the  fparkitfelf  isabrigtu  flame, 
and  yields  the  fame  fineU  which  all  other  phlogillic 
matters  impart.  Thecleftric  fpark,  in  like  manner, 
changes  the  blue  infuuon  of  turnfole  to  red  (b).  The 
effects  which  it  produces  on  the  tuntfolc,  and  on  red 
flowers,  do  not  differ  from  each  other,  except  in  de- 
gree only.  For  when  Vegetable  matter  is  dhiblved, 
it  is  changed  from  blue  to  red  ;  and,  when  farther  dif- 
frlved,  his  divided  into  particles  too  minute  to  exhi- 
bit any  colour. 

Solutions  effected  by  meaus  of  phlogifton  frequently 
are  wrongly  attributed  to  the  operation  of  fuppofed  acid 
inenftrua,  as  teverat  kindBof  fubftances  are  capable  of 
being  cillblvcd  uid-lcriimnatcly  both  by  acids  and  phlo- 
gifton. For  the  purpofe  of  dUtinguifhing,  therefore, 
ia  any  cafe  between  the  action  of  the  acid  folvent  s  and 
that  of  the  inflammable  menftrua,  it  is  proper  to  exa- 
mine the  ■nature  of  the  matter  by  which  either  of  thefc 
princtplesare  furnilhed.  It  appears  from  various  che- 
mical pvocelles,  that  alkalies  arc  rendered  mild,  and 
capable  of  cryiftallizacioii,  in  proportion  as  they  are 
united  tophlogiilon.  The  phlogifticated  alkaline  ItXt- 
vium,  when  uturated,  is  perfectly  mild  ;  and  by  a 
flight  evaporation  is  reduced  to  a  concrete  crystalline 
mafs,  which  does  not  deliquefce  or  imbibe  the  leaft 
moi  flare  from  the  air, and  no  longer  retains  any  alka- 
line property.  M.  Beanine"  by  an  elegant  and  ingeni- 
ous experiment,  has  proved  the  pretence  of  phlogifton 
in  mild  alkalies,  and  has  mown  that  their  power  of 
cryftallizing  depends  upon  their  union  with  tbatprin- 
ciple.  He  heated  in  a  filver  veflel  a  lixivium  of  mild 
alkali,  which  imparted  to  the  ftlvcr  a  covering  or  coat- 
ing of  inflammable  matter,  by  which  its  furface  was 
tsnnfhcd  and  became  black.  The  lixivium  was  fcvcral 
times  poured  out  of  the  filver  veflel ;  and  after  the  far- 
face  of  the  metal  had  been  freed  from  the  tarnifh,  the 
lixivium  was  replaced  in  it,  and  again  heated,  by  which 
the  tarnifh  was  renewed  >  and  this  was  repeated  rill  the 
lixivium  no  longer  communicated  any  ftain  to  the  fil- 
ver. The  canfticityof  the  lixivium  was  increafed  in 
proportion  as  H  imparted  its  phlogifton  to  the  ftlvcr ; 
and  at  the  end  of  the  procefs  the  alkali  became  per- 
fectly cauftic,  and  incapable  of  cryflallizing. 
Our  author  now  goes  on  to  prove,  that  fixed  air  is 


not  an  acid,  nor  a  compound  of  air  and  phlogifton,  as 
is  now  generally  believed,  but  rather  entirely  ot  a  phlo- 
gistic nature.  Koran  account  of  his  arguments  in  ft* 
vour  of  this  opinion,  fee  the  article  Fixed  Ata  :  here 
we  fhall  only  couhder  his  farther  experiments  on  co- 
lours. 

**  From  the  preceding  experiments  (fays  he)  it  ap- 
pears, that  the  colouring  panicles  of  flowers  and  leaves 
arefolublein  acid,  alkaline,  and  pblogihk  menftrua. 
The  other  parts  ot  vegetables  cotififl  of  materials  fimi- 
lartorbofe  which  arc  contained  in  their  flowers  and 
leaves,  and  undergo  the  fame  changes  from  the  fame 
eaufes.  Having  extracted  from  logwood  its  colouring 
particles  by  repeatedly  boiling  it  in  water,  the  wood 
was  thus  deprived  of  its  yellow  colour,  and  ailumed  a 
brown  hue  fimilar  to  that  of  oak-wood.  Some  pieces 
of  it  thus  deprived  of  its  colour  were  then  macerated 
in  aquafortis  j  and  after  they  had  undergone  the  action 
of  that  acid,  they  were  warned  in  a  fufficient  quantity 
of  water.  The  wood  was  thus  reduced  to  white- 
nefs." 

Here  our  author  obfci  ves,  that  though  moil  authors 
who  treat  of  colouring  fubftances  defcribc  logwood  as 
of  a  red  colour,  he  was  never  able  to  procure  any 
other  colour  from  it  but  yellow.  It  imparts  yellow 
and  orange  colours  to  diftiUcd  water.  Other  waters 
extract  a  red  tinge  from  it  by  means  of  the  alkali 
which  they  contain.  Thefc  obfervations  are  alfo  ap-* 
plicable  to  the  other  dyeing  woods,  kenncs,  and  va- 
rious other  articles  of  the  materia  tin&oria.  By  a  fi- 
milar treatment,  fuftic  wood  alfo  loft  its  colouring 
matter,  and  became  white. 

The  remits  of  all  the  experiments  above  related  are, 
that  the  colouring  matter  of  plants  does  not  exhibit 
any  colour  by  reflection,  but  by  tranfmiflion  only  j  that 
their  folid  earthy  fubftance  is  a  white  matter  $  and 
that  it  is  the  only  pan  of  vegetables  which  is  endowed 
with  a  reflective  power;  thai  the  colours  of  vegetables 
are  produced  by  the  light  reflected  from  this  white 
matter,  and  tranfmittcd  from  thence  through  the  co- 
loured coat  or  covering  which  is  formed  on  its  furface 
by  the  colouring  particles  j  that  whenever  the  colour- 
ing matter  is  either  difcharged  or  divided  by  Iblution 
into  particles  too  minute  to  exhibit  any  colour,  the 
folid  earthy  fnbftance  is  expofed  to  view,  and  difplavs 
that  whitenefs  which  is  its  diftingnilhing  characte- 
riftic. 

Mr  Dclaval  next  proceeds  to  examine  the  coloured 
parts  of  animal  fubftanccs,  and  finds  them  exactly  fi- 
milar, with  regard  to  the  manner  in  which  the  colour 
is  produced,  to  the  vegetable  bodies  already  treated  of. 
The  tinctures  and  infufions  of  cochineal  and  of  kennes 
yield  their  colours  when  light  is  transmitted  through 
thera,  but  fhow  none  by  reflection.  On  dituting  frrlh 
ox-gall  with  Water,  and  examining  it  in  the  phials  al- 
ready mentioned,  that  part  of  it  which  was  in  the 
neck  of  the  phial,  and  viewed  by  tranfhritted  light, 
was  yellow ;  bat  the  anterior  furface  was  black,  and 
reflected  no  colour.  Flefb  derives  its  colour  entirely 
from  the  blood,  and  when  deprived  of  it  the  fibres  and 
veflcls  are  perfectly  white  j  as  are  likewife  the  mem- 
branes 
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(b)  This  effect  of  the  electric  fpark  is  now  known  to  be  produced,  not  by  its  phlogiftic  nature,-  but  by  the 
.generation  of  an  acid. 
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branes,  Aucws,  and  bones,  when  freed  from  their  aqac- 
oos  and  volatile  parts ;  in  which  cafe  they  are  a  mere 
earth,  unalterable  by  fire,  and  capable  of  imparling 
an  opaque  wbitenefs  to  glafs. 
Of  the  co-  On  examining  blood  diluted  with  water  in  one  of 
lour  pf  the  phials  formerly  defcribed,  it  tranfmitted  a  red  co- 
ll'jod.  lour,  and  the  anterior  furfacc  was  almoft,  bat  not  en- 
tirely, black ;  for  it  received  a  flight  hue  of  brown  from 
fome  coagulated  particles  that  were  fofpended  in  the 
liqttor.  In  order  to  procure  blood  fufficicmly  dilated, 
and  at  the  lame  time  equably  and  perfectly  difiblvcd, 
he  mixed  as  much  croor  with  fpirit  of  fid  ammoniac  as 
imparted  a  bright  colour  to  it.  The  liquor  being  then 
viewed  in  the  phial,  that  part  which  was  contained  in 
the  neck,  and  tranfmitted' the  light,  appeared  of  a  fine 
red }  but  the  anterior  part  reflecting  no  iighr,  was  in- 
tcnfcly  black.  Hence  it  appears,  that  the  florid  red 
colour  of  the  flefli  arifes  from  the  light  which  is  re- 
lieved from  the  white  fibrous  fubftanee,  and  tranfmit- 
ted back  through  the  «d  tranfparent  covering  which 
the  blood  forms  ou  every  part  of  ir. 

Blood,  when  recently  drawn,  does  not  aflame  the 
appearance  common  to  transparent  coloured  liquors; 
for  thefe,  when  too  nufly  to  tranfmit  light  from  their 
fartherfurfaees,  always  appear  black ;  but  blood,  when 
recently  drawn,  always  liiows  a  fine  red  colour,  in 
whatever  way  it  be  'viewed.  This  is  occadotied  by  a 
white  matter  difiufed  through  (he  blood ;  and  which 
is  eafsly  feparated  from  the  cruor,  by  dividing  it  after 
coagulation  into  a  number  of  thin  pieces,  and  wafting 
in  a  fnJficient  quantity  of  pure  water.  Thus  the  wa- 
ter acquires  a  red  colour,  and  ought  »  be  changed 
daily.  In  a  few  days  it  will  acquire  no  more  tinge ; 
and  the  remaining  mades  of  the  cruor  are  no  longer 
red,  but  white. 

of  (he  In  like  manner,  the  red  colour  of  the  (hells  of  "o!)- 
(belli  of  Iters,  after  boiling,  is  no  more  than  a  mere  fupcrficial 
wbftcrt.  covering  (preao  over  the  white  calcareous  earth  of 
which  the  mellsarecompofed,  and  may  be  eafily  remo- 
ved from  the  furfacc  by  fcraping  ot  filing.  Before  the 
application  of  heat,  this  fuperficial  covering  is  much 
denier ;  infomnch  that,  in  fome  parts  of  the  Jhell,  it 
appears  qaitc  black,  being  too  thick  to  admit  the 
paifage  of  the  light  to  the  fhell  and  hack  again  j  bat 
where  this  tranfparent  bine  colour  of  the  on'joded  lob- 
fter  is  thinner,  it  conjftantly  appears  like  a  blue  film. 
In  like  manner,  the  colours  of  the  eggs  of  certain 
birds  are  entirely  (hperficUl,  and  may  be  fcraped  oti', 
j  7  leaving  the  white  calcareous  earth  expofeJ  to  view. 
OX  feathers.  The  cafe  is  the  fame  with  feathers,  which  owe  their 
colours  entirely  to  a  very  thin  layer  of  fome  tranfpa- 
rent ms::c r  upon  a  white _gro,md.  Our  author  afcer- 
taincd  this  by  icraping  onthe  fuperficial  colours  from 
certain  feathers  which  were  flroug  enough  to  bear  the 
operation ;  and  thus  ft  para  ted  the  coloured  layers  from 
the  white  ground  on  which  they  hid  been  naturally 
fprcaJ.  The  lateral  fibres  of  the  feathers  cannot  indeed 
have  their  furfacss  feparated  in  this  manner  t  but  their 
texture,  when  viewed  by  a  microfcooe,  fecms'  to  Indi- 
cate, that  the  colours  are  produced  on  them  by  no 
other  means  than  thofc  already  related.  In  the  exa- 
mination of  fome  animal  fuhjects  where  the  colouring 
matter  could  not  be  feparated  by  chemical  means,  our 
author  had  rcconrfe  to  mechanical  dhrafion ;  but  this 
can  only  he  cm  ployed  when  the  principal  part  of  the 
Vol  IV. 
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white  fubftance  is  unmixed  with  the  coloured  coat  or 
covering  which  is  fpread  upon  its  furfacc.  All  of  them, 
however,  by  whatever  means  their  colours  could  be  fe- 
parated, fho wed  that  they  were  produced  in  the  fame 
manner,  namely,  by  the  traufmiifion  of  light  from  a 
white  ground  through  «  tmfpare.u  coloured  medium.  3g 

The  coloured  fnbftances  of  the  mineral  kingdom  are  of  the  co- 
very  nomerous,  and  belong  principally  to  two  dalles,  lour» of  mi. 
viz.  earths  and  metals.    The  former,  when  pare,  are  ner»l  fab- 
all  perfectly  white,  and  their  colours  arife  from  phlo-  *■■»«* 
gillie  or  metallic  mixtures.   Calcareous  earths,  wheu 
indurated,  conftitutc  marble,  and  may  be  tinged  with 
various  colours  by  means  of  metallic  folntious  j  all 
which  are  iimilar  in  their  nature  to  the  dyes  put  upon 
filk,  cotton,  or  linen,  and  invariably  proceed  from  the 
fame  caufe,  viz.  the  tratiinsiil'on  ot  light  through  a 
very  thin  and  tranfparent  coloured  medium.  Flints 
are  formed  from  (Utceoos  earth,  and  owe  their  colour 
to  phlogiilon.  When  fufficientlv  heated,  they  are  ren- 
dered white  by  the  Iofsof  theinffsmmabte  mattcrwhich 
produced  their  colour.   When  impregnated  with  me- 
tals, they  form  agates,  cornelians,  jafper,  and  coloured 
cryftals.   The  coloured  gems  alio  receive  their  differ- 
ent hues  from  metals  ;  and  all  of  them  may  be  imita- 
ted by  glafies  tinged  with  fuch  phlogiflic  or  metallic 
matters  as  enter  into  the  compolition  of  the  original 
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Thus  our  author  concludes,  that  the  coloured  earths,  of  uctali. 
genu,  &c  exhibit  their  various  tiats  in  the  fame 
manner  with  other  fubd-mces ;  viz.  by  the  traiifiniflion 
of  light  reflected  from  a  white  ground.  Our  author, 
however,  proceeds  farther  i  andaflcrts,  that  even  the 
colours  of  metals  themfelves  are  produced  in  the  fame 
manner. 

"  Gold  (fays  he)  exhibits  a  white  light,  which  is 
tinged  with  yellow.  I  have  ofed  this  cxpreffion,  be» 
caufe  it  appears  from  experiment  that  gold  reflects  a 
white  light,  and  that  its  yellow  colour  is  a  tinge  fnper- 
added  to  its  whitenefs.  The  experiment  is  thus  fet 
forth  by  Sir  I£uc  Newton.  Gold  in  this  light  (that 
is,  a  beam  of  white  light)  appears  of  the  fame  yellow 
colour  as  in  day  light ;  but  by  intercepting  at  the  lens 
a  due  quantity  of  the  yellow-making  rays,  it  will  ap- 
pear white  like  fitrer,  as  I  have  tried  ;  which  mows, 
that  its  ycllownefs  arifes  from  the  excefs  of  the  inter- 
cepted rays,  tinging  that  whitenefs  with  their  colour 
when  they  are  let  pafs. 

"  I  have  already  Ihown,  by  numerous  experiments, 


in  wua 


t  manner  coloured  tinges  arc  prod 


ar.d 


nnifortnly  appears,  from  all  thefe  expcriineuu,  rnat 
colours  do  not  arife  from  reflection,  but  from  trauf- 
miifion .only.  A  folution  of  filvcr  is  pellucid  and  cc-. 
lourlcfs.  A  (oluttmt  of  gold  tranfmhs  yellow,  but  rt> 
fleets  no  colour.  This  metal  alfo,  when  united  with 
glafs,  yields  no  colour  by  reflection,  hut  by  tranfmif- 
fion  only.  All  thefe  circumfUnccs  fcem  to  indicate, 
that  the  yellow  colour  of  gold  arifes  from  a  yellow 
tranfparent  matter,  which  is  i.  condiment  part  of  that 
metal ;  thit  it  is  equally  mixed  with  the  white  parti, 
cles  of  the  gold,  and  tranfmits  the  lijrht  which  is  re- 
flected by  them,  in  like  manner  as  when  fiJvcr  is  gilt, 
or  foils  arc  made  by  covering  white  metals  with  tranf- 
parent colours.  Bur  thefe  factitious  coverings  are 
only  fuperficial  j  whereas  the  yellow  matter  of  gold  is 
dirfufed  throughout  the  whole  fubftance  of  the  metal, 
S  A  and 


C   H   R   O  M 

*ai  appears  to  envelope,  aud  cover  each  of  the  wbiic 
particles.  In  whatfbever  manner  the  yellow  matter 
of  gold  is  united  to  its  white  fubftance,  it  exifts  in  a 
rare  ftate ;  for  it  bears  only  the  lame  proportion  to 
the  white  panicles  of  the  gold  as  that  or  the  yellow- 
making  rays  which  were  intercepted  bears  to  all  the 
other  rays  cotnprifed  in  the  white  light  of  the  fun. 

"  Sir  Ifaac  Newton  has  Owwn,  that  when  fpaccs  or 
interlaces  of  bodies  are  replcnifhed  with  media  of  dif- 
ferent denfitics,  the  bodies  are  opaque ;  that  thofe  fa- 
perfkies  of  transparent  bodies  reflect  the  greateftqiun- 
tity  of  light  which  intercede  media  that  differ  moil  in 
theirrcfractiveceniities ;  andthat  the  reflections  of  very 
thin  iranfparcnt  fubflances  .ire  eoufjdcrjhl*  fironger 
than  thofe  made  by  the  fame  fubftanccs  of"  a  greater 
tfiicknefs.  Hence  the  minntc  portions  of  air,  or  of 
the  rarer  medium)  which  occupies  fpacesvoid  of  other 
matter,  reflect  a  vivid  white  light  whenever  their  fur- 
faces  are  contiguous  io  media  whofe  denfitics  difier 
eonfiderably  from  their  own;  fothat  every  f mall  mafs 
of  air,  or  of  the  rarer  medium,  which  fills  the  pores  or 
inierftices  of  denfe  bodies,  uaminutcwhitc  fibitsnce. 
This  ismanifeit  in  the  whiten  ds  of  froth,  and  of  all 
pellucid  colourlcfs  bodies;  fuch  as  glafs,  cryrtal,  or 
fl*t$,  reduced  to  powder,  or  otherwife  flawed ;  for  in 
ail  thefe  in  fiances  a  white  light  is  reflected  from  the 
air  or  rarer  medium  which  intercede  the  particles  of 
the  denfer  fubftanccs  whofe  interftices  they  occupy." 

From  thefe  principles  o  ir  author  takes  Occalion  to 
explain  the  realbn  why  the  particles  of  metals  which 
yield  no  colour  by  incident  light  when  fufpended  in 
their  folvcnts,  are  difpofed  to  exhibit  colours  when 
feparatrd  from  thcin.  Hence  alfo  we  fee  why  opaque 
white  fubftanccs  are  rendered  pellucid  by  being  redu* 
ced  to  unifbr m  mafles  whofe  com  patient  parts  are  every 
where  nearly  of  the  Came  denffty  *  fat  as  all  pellucid 
fubftances  are  rendered  opaque  and  white  by  the  ad- 
mixture of  pellucid  colourlefs  media  of  coniidcrabiy 
different  denfitics,  they  are  again  deprived  of  their 
opacity  by  extricating  thefe  media  which  kept  their 
panicles  at  a  difunce  from  each  other:  thus  froth  or 
f'now,  when  rcfolvcd  into  wiicr,  lofc  rheir  whitcnefs, 
and  aflame  their  former  pellucid  appearance.  In  like 
manner,  by  proper  flaxes,  the  opaque  white  earths  are 
reduced  to  pellucid  colourlcfc  glades  j  bccaufeaU  re- 
flexions are  made  at  the  furfaces  of  bodies  differing 
in  denfity  from  the  ambient  medium,  and  in  the  con- 
fines of  equally  denfe  media  there  is  no  reflection. 

As  the  calces  of  metals  are  enabled  to  reflect  their 
colours  by  the  intervention  of  the  particles  of  air;  fo, 
when  mixed  with  oil  in  the  nuking  of  paints,  they  al- 
ways aflame  a  darker  colour,  becaufe  the  excefs  of  the 
dcnlity  of  oil  over  that  of  air  forms  a  fen  fi  W  c  difference 
when  comparatively  confidered  wichrefpectio  the  fpe- 
cific  gravity  of  the  rarer  metals.  From  this  caufe 
perceptibly  lefs  light  is  reflected  from  the  moleculse  of 
oil  than  from  thofe  of  air,  and  cotifequently  (he  mafs 
appears  darker.  The  cafe,  however,  is  different  with 
fuch  paints  as  are  formed  of  thedenfer  metals ;  as  ver- 
milion, minium,  Sec.  s  for  though  oil. differs  very  eon- 
fiderably front  air  in  its  fpecific  denfity,  yet  it  alio 
differs  very  much  in  this  refpect  from  the  denfer  me- 
tallic powders ;  and  the  moleculse  of  oil  which  divide 
their  particles  act  noon  the  light  fo  ffrongly,  that  the 
reflection  occafioned  by  them  cannot  be  aiftiiiguiJned 
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from  thofe  which  are  caufed  by  rarer  media.  Hence, 
though  we  mix  vermilion  or  minium  with  oil,  the  co- 
lour is  not  fenlibly  altered.  ^0 

This  part  of  our  author's  theory,  however,  fecnis  Obitfliom 
liable  to  objection :  for  though  it  be  true  that  the  cal-tobUthc- 
ces  of  feme  meals  are  denier  than  others,  yet  that  is, «7 
comparatively  fpeaking,  but  in  a  very  fmall  proper- J"""* 
tion  j  nor  is  even  the  cifferenceof  denfity  between  oil 
and  the  calces  of  the  heavier  metals  at  all  comparable 
to  that  between  the  denfity  of  air  and  oil.  Thus, 
tho'  the  calx  of  iron  maybe  to  or  1 1  times  more  der.fe 
than  oil ;  yet,  as  the  latter  is  between  500  and  600 
times  denfer  than  air,  the  fmall  difference  between  tho 
oil  and  metallic  calx  ought  to  be  imperceptible.  In 
this  refpect,  indeed,  there  are  confiderable  differences 
with  regard  to  the  oils  employed,  which  cannot  be  fup- 
pofed  to  arife  from  the  mere  circumftance  of  denfity. 
Thus  the  colour  of  vermilion,  whenmixed  withturpen- 
tine-varnifii,  is  much  brighter  than  with  luifecd-oil ; 
and  yet  the  difference  between  the  denfitics  of  linfeed- 
oil  and  turpentine-varniih  is  very  trifling.  The  mere 
action  of  heat  likewife  has  a  furprifir.g  effect  in  this 
cafe.   Thus  the  red  calx  of  iron,  called  featUt  oktr, 
by  being  only  heated  a  certain  decree,  appears  of  a  very 
dark  purple,  re.fuming  its  red  colour  when  coldi  and 
this  variation  may  be  induced  as  often  as  we  pleafe  by 
only  heating  it  over  the  fire  in  2  fliovcl.    In  like  man- 
ner, by  gradually  heating  red  lead,  it  may  be  made  to - 
a  (Tune  a  mofl  beautiful  crimfon  colour  ;  w  hich  grow- 
ing gradually  darker,  becomes  at  laft  ahnofl  quite 
black.   On  coding,  if  the  heat  has  not  been  raifed  too  - 
high,  it  gradually  returns  through  the  fameihades  of 
colour,  until  at  laft  it  fixes  In  its  original  hue.  Thefe 
immenfc  differences  in  colour  cannot  by  any  means  be 
attributed  either  to  the  expnlfion  of  air  or  to  an  altera- 
tion in  denfity.   The  fire  indeed  does  certainly  ex- 
pand thefe  calces  as  well  as  other  bodies ;  but  as  the 
medium  intcrfperfed  between  their  particles  is  thus  al- 
fo "expanded,  the  colour  might  at  leafl  to  remain  the' 
fame,  if  not  to  become  lighter,  on  account  of  thefu- 
pcrior  expanfion  of  air  to  thai  of  metal  by  the  fame 
degree  of  heat.    It  would  feem,  therefore,  that  the  ac- 
tion of  the  element  of  fire  hfelf  has  a  confiderable  fliare 
in  the  production  of  colours  s  and  indeed  its  ihare  in 
the  operations  of  nature  is  fo  great,  that  we  might: 
well  think  it  ftrange  if  it  fhouldbe  entirely  excluded , 
from  this.  4I, 

With  regard  to  fcmipellacid  frbfianees,  which  ap- of  the  eo-. 
pear  of  one  colour  by  incident  and  another  by  tranf-tanrv«f  ie> . 
mined  light,  our  author  likewife  tndeavonrs  to  fhow,mirfl|ufi;*' 
that  no  refleaion  is  made  by  the  coloured  matter,  huifut,ftiU,<:"- 
only  by  the  white  or  colourless  panicles.   They  con-, 
lift  of  pellucid' media,  throughout  which  white  or  co-  ' 
lourlefs  opaque  particles  are  difperfed.    The  latter  ate 
difpofed  at  fuch  dillanecs  from  each  other,  that  feme 
of  the  incident  rays  of  light  are  capable  of  paffing 
through  the  intervals  which  intercede  them,  and  thus 
arctranfmittcd  through  the  fe  mi  pellucid  mafs.  Some- 
fons  of  rays  penetrate  through  fuch  mafles,  while 
others  which  difier  from  them  in  their  rcfrangihUUy 
are  reflected  by  the  white  or  coloarkis  particles ;  and 
from  thence  arc  tranfmitted  through  the  pellucid  part 
of  the  medium  Which  intervenes  between  the  reflecting 
particles  and  the  anterior  furface  of  the  mafs.  On  the  * 
fame  principle  our  author  explains  the  blue  colour  of 

th*. 
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the  iky,  the  green  colour  of  the  fca,  and  oihcr  natu- 
ral phenomena  :  and  from  his  numerous  experiments 
on  this  fubject  at  I  a  (I  concludes,  that  the  power  by 
which  the  leveral  rays  of  light  are  tranfinitted  through 
different  media  is  inherent  in  the  particles  themlclvcs, 
and  therefore  is  not  confined  to  the  furfaces  of  fueh 
media.  Kor  if  the  iranfmiflivc  force  was  exerted  at 
the  furface  only,  the  thinner  puces  of  coloured  fub- 
lUnces  would  act  upou  the  rays  as  powerfully  as  thick' 
<r  maffcji.  Bat  it  appears  from  experiment,  that  in 
proportion  as  the  rays  pafs  through  different  thieknef- 
les  of  coloured  media,  they  exhibit  colours  ditfertog 
not  only  in  degree,  but  frequently  in  fpedes  alfo. 

"  The  fun's  light,  by  which  bodies  are  illuminated, 
conflils  of  all  the  rays  by  which  a  white  light  is 
compounded.  Thcfe  rays,  in  their  entire  and  undi- 
vided ftote,  are  incident  upon  the  opaque  particles  of 
fcmipcUucid  i'ubfUncts,  and  upon  the  colouring  p.ir- 
tides  of  tranfparent- coloured  fubilanccs,  whenever 
thefe  media  areexpofed  to  the  Jighr.  When  the  rays 
accede  to  the  opaque  panicles  of  fcmipcUucid  fubftan- 
ces,  fonie  forts  of  them  are  reflected  back  from  the 
anterior  furface of  thofe  particles:  the  other  forts  of 
rays,  which  are  not  reflected  back,  are  diverted  from 
the  direction  which  is  opppofite  to  the  anterior  furface 
of  the  opaque  particles,  and  pafllng  through  the  in- 
tervals between  theparticlcs,  are  tranfinitted  through 
the  maJs. 

"  When  the  rays  arc  incident  Upon  the  particles  of 
tranfparent  coloured  bodies,  none  of  them  are  reflected 
back  ;  becaufc  the  colouring  p.irticles  are  not  endowed 
With  any  reflective  power  :  but  fomeof  therays  arc  cither 
flopped  at  the  anterior  furface  of  the  particles,  or  arc 
diverted  into  fnch  directions  as  render  them  incapable 
of  palling  towards  the  farther  fide  of  the  mafs  ;  and 
consequently  fach  rays  cannot  be  tranfinitted.  The 
rays  which  are  not  thus  intercepted  or  difperfed,  are 
tranfinitted  in  the  lame  manner  as  thofe  which  pafs 
through  fcmipcUucid  media.  Thus  it  is  evident,  that 
the  coloured  rays  which  are  tranfinitted  through  femi- 
pellucid  fabflanccs  are  htjltfled  by  the  opaque  particles  : 
and  thofe  which  are  tranfmittcd  through  tranfparent- 
colourcd  fubflancc  are  h'.fitihd  by  the  colouring  par- 
tides.  From  the  preceding  obfervations  likewife  it 
appears,  that  the  particles  of  coloured  media  inflect 
the  feveral  forts  of  rays  according  to  the  feveral  fixes 
and  dcnlities  of  the  particles  ;  alfo  in  proportion  to 
the  inflammability  of  the  media  which  owe  their  co- 
lour to  them ;  and  it  is  mantfcA  that  the  tranfmiflton 
of  coloured  rays  depends  upon  their  inflection.  All 
thcfe  obfervations  arc  conformable  to  Sir  Ifaac  New- 
ton's doctrine,  that  the  rays  of  light  arc  reflected,  re- 
fracted, and  inflected,  by  one  and  the  fame  principle 
acting  varioafly  in  various  circumflsnces." 

The  moft  remarkable  part  of  Mr  Dclaval's  doctrine 
is  that  concerning  the  metals;  for  the  better  under- 
ftanding  of  what  wc  fliall  premifc  a  ihort  ahftract  of 
his  general  doctrine  concerning  white  bodies,  and  the 
manner  in  whieh  light  is  reflected  by  them.  "  All  the 
earths  (he  oblerves),  which  in  their  natnral  ftate  are  of 
a  pare  white,  conflitute  tranfparent  colourlefs  media 
wlien  vitrified  with  proper  fluxes,  or  when  difiolved 
in  colourlefs  menftrua  j  and  the  falinc  mafles  obtain- 
able from  their  folntious  are  tranfparent  aud  colourlefs 
while  they  retain  the  water  which  is  cflcntial  to  their 
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cryflallizaiion,  and  are.  not  flawed  or  rednced  to  pow- 
der ;  but  after  their  pores  and  interflices  are  opened 
in  fuch  a  manner  as  to  admit  the  air,  they  become 
then  white  and  opaque  by  the  entrance  oVthat  rare 
medium.  The  earthy  particles  which  form  the  folid 
parts  of  bodies  generally  exceed  the  others  in  d  entity; 
coufequently  thcfe  particles,  when  contiguous  to  the 
rare  media  already  mentioned,  mutt  reflect  the  raysof 
lighc  witli  a  force  proportionate  to  their  denfu  v.  The 
reflective  power  of  bodies  docs  not  depend  merely  up- 
on their  exetfs  of  denflty,  but  upon  their  difference 
of  denflty,  with  rrfpect  to  the  furroondtog  media. 
Tranfparent  colourlefs  particles,  whofe  denflty  is  great* 
ly  inferior  to  that  of  the  med.a  they  come  between, 
alfo  powerfully  reflect  all  forts  of  rayt,  and  thereby  be- 
come white.  Of  this  kind  arc  the  air  or  other  rare 
fluids  which  occupy  the  interflices  of  liquors ;  and  in 
general  o>  all  denier  media  into  whofe  interflices  fuch 
rare  particles  are  admitted. 

"  Hcr.cc  we  may  conclude,  that  white  opaque  bo- 
dies are  conflicted  by  the  union  or  contiguity  of  two* 
or  more  tranfparent  colourlefs  media  differing  cor-.Ji- 
derably  from  each  other  in  their  reflective  powers. 
Of  thefe  fnbflances  we  have  examples  in  froth,  emul- 
fions,  or  other  imperfect  combinations  of  pellucid  li- 
quors, milk  fnow,  calcined  or  pulverized  falts,  glafs 
or  cryftal  reduced  to  powder,  white  earths,  paper, 
linen,  and  even  thofe  metals  which  are  called  white 
by  mincralogiftsandchemifls:  for  the  metals  j'.ut  men- 
tioned do  not  appear  white  onlcfs  thefe  furfaces  be 
rough  ?  a;  in  that  cafe  only  there  are  interflices  on 
their  furface  fofficicnt  to  admit  the  air,  and  thus  make 
a  reflection  of  a  white  and  vivid  light. 

"  But  the  poljlhed  furfaces  of  metallic  mirrors  re* 
fleet  the  incident  rays  equably  and  regularly,  according 
to  their  feveral  angles  of  incidence  ;  fo-  that  the  re- 
flected rays  do  not  interfere  with  each  other,  but  re- 
main feparate  and  unmixed,  and  therefore  difttoetly 
exhibit  their  feveral  colours.  Hence  it.  is  evident, 
that  white  furfaces  cannot  aft  upon  the  lighr  as  mir- 
rors ;  becaufe  all  the  rays  which  are  reflected  from 
them  are  blended  in  a  promifcuous  and  diforderly  man- 

"  The  abovememioned  phenomena  give  much  in-  of  it* 
fight  into  the  nature  and  caufe  of  opacity  ;  as  they  caufcofo- 
ctearly  mow,  that  even  the  fa  reft  tranfparent  colour-  paetty, 
lefs  fabflanccs,  when  their  furfaces  are  adjacent  to  me- 
dia differing  greatly  from  them  in  refractive  power, 
may  thereby  acquire  a  perfect  opacity,  and  mayaflume 
a  rcfplcndeney  and  line  fo  fimilar  to  that  of  white  me- 
tals, that  the  rarer  pellucid  fnbflances  cannot  by  the 
fight  be  diflinguiflted  from  the  denfe  opaque  metals. 
And  this  fimilarity  to  the  furface  of  metals  occurs 
in  the  rare  pellucid  fubftances,  not  only  when,  from 
the  roughnefs  of  their  furfaces,  they  rcfcmhlc  nope- 
liflted  metals  in  whiteneis,  but  alfo  when,  from  their- 
fmoothnefs,  they  rcfemblc  the  poltlhed  furfaces  of 
metals. 

'«  Metals  fcem  to  confift  entirely  of  tranfparent  mat- 
ter, and  to  derive  their  apparent  opacity  and  luftro 
folely  from  the  copious  reflection  of  light  from  their 
furfaces.  The  analogy  between  the  metals  and  tranf- 
parent media,  as  far  as  refpefts  their,  optical  proper- 
ties, will  appear  from  the  following  coniiderations. 

*«  i.  All  mculs  diffolved  in  their  proper  menflroa  are 
5  A  2  iranf- 
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rranfparcnt.  a.  By  (he  union  of  two  or  more  trattf- 
paranincdia,fubftancesareco:ifliiuccd  which  arc  fimi- 
wr  io  metals  in  their  opacity  and  luftrc,  as  plumbago 
and  inarcaiites.  a.  The  traufparcnt  fubftanccs  of  me- 
tals, as  well  as  thofe  of  minerals,  by  their  union  with 
pblogifton,  acquire  their  ftrong  reflective  powers  from 
which  their  luAre  and  opacity  arife.  4.  The  furfaccs 
of  pellucid  media,  fuch  as  glafs  or  water*  alfiune  a 
metallic  appearance,  when  by  their  finoothnefs,  diffe- 
rence of  denfity  with  refpect  to  rhc  contiguous  media, 
or  any  other  caufe,  they  arc  difpofed  copionfly  to  re- 
flect the  light. 

<'  Prom  all  thefe  confiderations  it  is  evident  thai 
opaque  fuhffances  are  conftitutedby  the  union  or  con- 
tiguity of  transparent  colourlefg  media,  differing  from 
one  another  in  their  reflective  powers :  and  that,  when 
the  common  furfacc,  which  comes  between  fuch  me- 
dia, is  plane,  equal,  and  fmooth,  it  reflects  the  inci- 
dent rays  equally  and  regularly  as  a  mirror ;  but  when 
the  forfftcc  is  rough  and  unequal,  or  divided  into  mi- 
nute particles,  it  reflects  the  incident  rays  irregularly 
and  promifenoufly  in  different  directions,  and  conic- 
queittly  appears  white." 
Thcwy  of  From  all  thofe  experiments  we  can  only  conclude, 
colour*  Hill  thai  rhc  theory  of  colours  fecms  not  yet  to  be  deter- 
uncertain,  mined  with  certainty ;  and  very  formidable,  perhaps 
unanfwcrable,  objections,  might  he  brought  againft 
every  hypothecs  on  this  fubject  that  hath  been  invent- 
ed. Tim  diftovcrics  of  Sir  lfaac  Newton,  however, 
are  fuflicicnt  to  juftify  the  following 

APHORISMS. 

t.  All  the  colours  in  nature'  proceed  from  the  rays 
ofUght. 

3.  There  arefeven  primary  colours :  which  are  red, 

omn^,  yellow,  grrci.,  bV-.r,  i:  .li^o,  ji-J  v  i  ' •  : . 

j.  Every  ray  of  li^ht  may  be  feparatcd  into  the 
feven  primary  colours. 

4.  The  rays  of  light  in  paffing  through  the  fame 
medium  have  different  degrees  of  rcfrangibility. 

5.  The  difference  in  the  colours  of  light  arifes  from 
its  different  rcfrangibility  t  that  which  is  the  leaft  re- 
frangible producing  red  ;  and  that  which  is  the  moil 
refrangible  violet. 

6.  By  compounding  any  two  of  the  primary  colours, 
as  red  and  yellow,  oryellow  and  blue,  the  intermediate 
colour,  as  orange  or  green,  may  be  produced. 

7.  The  colours  of  bodicsarifc  from  their  difpofttions 
to  reflect  one  fort  of  rays,  and  to  abforb  the  other  : 
thofe  that  reflect  the  lead  refrangible  rays  appearing 
red  ;  and  thofe  that  reflect  the  moft  refrangible  vio- 

'  let. 

8.  Such  bodies  as  reflect  two  or  more  forts  of  rays 
appear  of  various  colours. 

9.  The  whitenefs  of  bodies  arifes  from  their  difpo- 
fftion  to  reflect  all  the  rays  of  light  promifcuoudy. 

10.  The  blacknefs  of  bodies  proceeds  from  their  in* 
capacity  to  reflect  any  of  the  rays  of  light  (c). 
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EnttTttiinltig  ExrsaiMStiTS,  fifrvded  m  the  fre* 
ceding  Vrmcifici. 

I,  Cttt  of  «  fi/gle  cdonrleft  r.ttj  tf tight  it  produce  feven. 
tthtrrtjty  "which  Jk«H  faint,  met  white  hodj;  the  five* 
primary  cofturs  »f  nature. 

Procure  of  an  optician  a  large  glafs  prifm  2>EF,  Piute, 
well  polifhcd,  two  of  wbofe  fides  molt  contain  an  angle  exxxv. 
of  about  fixty-fom  degrees.  Make  ?.  room  quite  dark,  •  1 
and  in  the  window  ihuttcr  AB,  cut  a  round  hole,  shout 
one-third  of  an  inch  in  diameter,  at  C,.  through  which, 
aray  ol  light  LI  palling,  fulls  on  she  prifm  DLT  :  by 
that  it  is  refracted  out  of  the  direction  IT,  in  which 
it  would  hare  proceeded  ir.to  another  GH  ;  and,  fall- 
ing on  the  paper  MNSX,  will  there  form  an  oblung 
fpcecrumP^,  whofe  ends  will  be  fcmicircular,  and  its 
fides  ftrajgbt ;  and  if  the  diftancc  of  the  prifm  from  the 
paper  be  about  eighteen  feet,  it  will  be  teu  inches 
long,  and  two  inches  wide.  This  fpectrum  will  ex-  , 
lii bit  all  the  primary  colours :  the  rays  between  P  and 
V,  which  are  the  mod  refracted,  will  paint  a  deep 
violet:  thofe  betweenV  and  J,  indigo;  thofe  between 
I  and  B,  blue  j  thole  between  B  and  G,  green.;  thofe 
between  G  and  Y,  yellow  ;  thofe  between  Y  and  O, 
orange ;  and  thofe  between  O  and  R,  being  the  leaf} 
refracted,  an  iutcnfe  red.  •  The  colours  between  thefc 
fpaces  wiii  not  be  every  where  equally  intenfe,  but 
will  incline  to  the  neighbouring  colour  t  thus  the  part 
of  the  orange  next  to  R,  will  incline  to  a  red  ;  that 
next  to  Y,  to  a  yellow:  and  fo  of  the  reft. 

II.  Front  two  or  mors  of  'the  primary  colour*,  t&empoft 
others  that  Jlja!t,i/t  appearance,  reftmble  thofe  oj  the, 
former. 

Bv  mixing  the  two  homogeneal  colours  red  and 
yellow,  an  orange  will  be  produced  ftmijar  in  ap- 
pearance to  that  in  the  f cries  of  primary  colours  ;  but 
the  light  of  the  one  being  homogeneal,  and  that  of  the- 
other  hetcrogeneal,  if  the  former  he  viewed  through  a 
prifm  it  will  remain  unaltered,  but  the  other  will  be 
refolved  into  its  component  colours  red  aud  yellow. 
In  like  manner  other  contiguous  homogeneal  colours, 
may  compound  new  colours  1  as  by  mixing  yellow  and 
green,  a  colour  between  them  is  formed  ;  and  if  blue 
be  added,  there  will  appear  a  green  that  is  the  middle 
colour  of  thofe  three.  For  the  yellow  and  blue,  if " 
they  are  equal  in  quantity,  will  draw  the  intermediate 
green  equally  towird  them,  iuul].tep  ir,  m  it  were,  ir, 
equilibno,  that  it  verge  not  more  to  the  one  thaniov. 
the  other.  To  this  compound  green  ihere  may  be 
added  fome  red  and  violet ;  and  vet  the  green  will  not 
immediately  ceafe,  but  grow  leu  vivid  t  till  by  adding 
more  red  and  violet  it  will  become  more  diluted  f  ana 
at  laft  by  the  prevalence  of  the  added  colours,  it 
will  be  overcome,  and  turned  into  feme  anomalous 
colour. 

If  the  fun's  white,  compofed  of  all  kinds  of  rays,  he 

added 


(c)  From  hence  it  arifes,  that  black  bodies,  when  expofed  to  the  fan,  become  fooner  heated  than  a.U 
others. 
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*.?JeJ  ta  any  hoiJWTc.ieal  coloir,  that  colour  will  not 
vaniftt,  nor  change  its  fpeeies,  bur  be  diluted  j  and  by 
adding  more  whiic,  it  will  become  continually  more 
diluted.  Laftly,  if  red  and  violet  be  mixed,  there 
wilt  be  generated,  according  to  their  various  propor- 
tions, various  purples,  fuch  is  are  not  like,  in  appear* 
atlce,  to  the  colour  of  any  homogrneal  light;  and  of 
tbefe  purples,  mixed  with  blue  and  yellowy  other  new 
colours  may  be  compofed. 

III.  Out  of  three  if  the  primary  colours,  red,  ye/Sow,  ait  J 
blue,  to  product  nil  the  other  p  rif matte  cthurs,  end  all 
'  that  are  intermediate  to  them. 

f*9'  *»  Provide  three  panes  of  glafs  of  about  five  inches 
fquare ;  and  divide  each  of  them,  by  parallel  lines, 
into  fire  equal  parts.  Take  three  fheet*  of  very  thin 
paper  -,  which  you  muft  paint,  lightly,  one  blue,  ano- 
ther yellow,  and  the  third  red  (d).  Then  pafte  on 
one  of  the  glades  five  pieces  of  the  red  paper;  one  of 
which  mad  cover  the  whole  ghus,  thefeeond  only  the 
four  lower  divifions,  the  third  the  three  lower,  the 
fourth  the  two  lowcft,  and  the  fifth  the  Lift  divifion 
only.  On  the  other  two  glares  five  pieces  of  the  blue 
and  yellow  papers  mad  be  palled  in  like  manner.  Yon 
mull  aifo  have  a  box  of  about  fix  indies  long,  and  the 
fame  depth  and  width  as  the  glafTes  ;  it  mail  be  black 
on  the  ia iide :  ler  one  end  be  quite  open,  and  in  the  op- 
pofite  end  there  mud  be  a  hole  large  enough  to  fee  the 
glades  completely.  It  mud  alfo  open  at  the  top,  that 
the  glafles  may  be  placed  in  it  conveniently. 

When  you  have  put  any  one  of  thefe  glades  in  the 
box,  and  the  open  end  is  turned  coward  the  fun,  yon 
will  fee  five  diftinct  ihadej  of  the  colour  it  contains. 
If  you  place  the  bine  and  yellow  glafTes  together,  ina 
fitnilar  direction,  you  will  fee  five  fhades  of  green  dif- 
tinctly  formed.  When  the  blue  and  red  glailes  are 
placed,  a  bright  violet  will  be  produced;  and  by  the 
red  and  yellow,  the  fcvcral  (hades  of  orange. 

riK.  _i.  If,  inftead  of  placing  thefc  glaOcs  in  a  limilar  pafi- 
tion,  you  place  the  iide  AB  of  the  yellow  glafs  againft 
the  iide  BDofthc  blue,  you  will  fee  all  the  various 
greens  that  are  produced  by  nature  (&)  %  if  „th.e  blue 
and  red  glafTes  be  placed  ia  that  manner,  you  will  have 
all  the  poffible  varieties  of  purples,  violets,  &c.  ;  and, 
laflly,  if  the  red  and  orange  glafTes  be  fo  placed,  there 


will  be  all  the  intermediate  colours,  as  the  maryeold 
aurora,  &c. 

IV.  Bjr  mtaru  of  the  three  primary  n/tttrs,  red,  j;l!ovt, 
ar.d  blue,  together  vith  light  and J&ade,  to  prtduce  all 
the  gradations  of  the  prifimrtic  «/««•/. 

O*  feven  fquare  panes  of  glafs,  parte  ppers  that 
are  painted  with  the  feveu  prifinaiic  colours,  in  the 
fame  manner  as  in  the  laft  experiment.  The  colours 
for  the  orange,  green,  indigo,  and  violet,  may  be  made 
by  mixing  the  other  three.  Then  with  biftre  f>), 
well  diluted,  Ihade  a  Ihcetof  very  thin  paper,  by  lay- 
ing it  light  on  both  its  fides.  With  pieces  of  this  pa- 
per cover  four-fifths  of  a  glafs,  ef  the  fame  f«e  with, 
the  others,  by  laying  one  piece  on  the  four  loweft  di. 
vifions,  another  on  the  three  loweft,  a  third  on  the 
two  loweft,  and  the  fourth  oa  thelowcA  divifion  only, 
and  leaving  the  top  divifion  quite  uncovered.  \V  hen 
one  of  the  coloured  giaflesis  placed  in  the  box,  ioot- 
therwiththc  glafs  of  fhades,  fo  thatlhc  fide  AH%f 
the  one  be  applied  to  the  fide  BC  of  the  other,  as  in 
fig.  3.  the  feveral  gradations  of  colours  will  appear 
Ihaded  in  the  fame  manner  as  a  drapery  fudiciouSv 
painted  with  that  colour. 

It  is  on  this  principle  that  certain  French  artiftg 
have  proceeded  in  their  endeavours  to  Imitate,  by 
deftgns  primed  in  colours,  paintings  In  oil  t  which 
they  do  by  four  plates  of  the  fame  fize,  ou  each  of 
which  is  engraved  the  fame  defign.  One  of  thefc 
contains  all  the  fhades  that  arc  to  be  reprefented,  and 
which  are  painted  cither  black  or  with  a  dark  grey. 
One  of  the  three  other  plates  is  coloured  with  blue, 
another  with  red,  and  the  third  with  yellow  j  each  of 
them  being  engraved  in  thofe  parts  only  which  are  to 
reprcftnt  that  colour  (c ) ;  and  the  engraving  is  either 
ftronger  or  weaker,  in  proportion  to  the  tone  of  co- 
lour that  is  to  be  reprefented  (h  ). 

Thefe  four  plates  are  then  pafled  alternately  wider 
the  prefs,  and  the  mixture  of  their  colours  produces  a 
print  that  bears  no  fniall  refemblance  to  a  painting. 
Itinuft  be  confeffed,  however,  that  what  has  been  hi» 
therto  done  of  this  kind  falls  far  ihort  of  that  degree 
of  perfection  of  which  this  art  appears  fufceptible.  If 
they  who  engrave  the  beflin  the  manner  of  ihc  crayon 
were  to  apply  themfelves  to  this  art,  there  is  reafon  10 
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<*d)  Water-colonrs  muft  be  ufed  for  this  purpofe:  the  blue  may  be  that  of  Prallia,  and  very  bright;  the 
red,  carmine  s  and  the  yellow,  gsmboogc,  mLxedwith  a  little  Mron.  Thefc  colonrs  nusft  be  laid  very 'light 
and  even,  on  both  fides  of  the  paper. 

(b)  In  the  firft  pofnion  0/ the  glafTes,  the  quantity  of  blue  and  yellow  being  equal,  the  lame  fort  of  ereen 
was  confbntly  vifible:  but  by  thuainverting  the  glafTes,  the  quantity  of  the  colours  being  conAantly  unequal 
a  very  pleafotg  variety  of  tints  is  produced.  '  ' 

(p)  The  hiltrehcre  tifed  muft  be  made  of  foot,  not  that  in  ftone. 

(g)  When  a  red  drapery  is  required,  it  is  engraved  ou  the  plate-aitgned  to  that  colour;  and  fo  of  yellow 
and  bliic  :  but  if  one  of  thfe  other  colours  be  wanting,  fnppofc  violet,  it  muft  be  engraved  on  thofe  that  print 
the  redand  blue;  and  fo  of  the  reft.  The  plates  of  this  kind  have  been  hitherto  engraved  in  the  mauitr  of 
mezzotintoj  but  thefe,  unlets  they  arc  ffcilfully  managed,  foon  become  fmutty.  Engravings  in  the  manner  of 
the  crayon  will  perhaps  anfwer  better. 

(H)  The  principal  difficulty  in  this  fort  of  engraving  arifes  front  awant  of  a  fkilfol  management,  in  giving 
each  plate  that  precife  degree  of  engraving  which  will  produce  the  tone  of  colour  required.  If  a  bright  green 
is  to  be  reprefented,  there  mould  be  an  equal  quantity  of  graving  on  the  red  and  yellow  plates ;  but  if  an  olive 
green,  the  yellow  plate  iliould  be  engraved  much  deeper  than  ih*  red. 
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expect  they  would  produce  far  more  tiniflwd  pieces 
than  we  have  hitherto  feen. 

V.  T«  make  figures  appear  tf  different  wlmri  f«eeef- 
fivety. 

Make  a  bole  in  the  window-fhwtterof  a  dark  room, 
through  which  a  broad  beam  of  light  may  pafs,  that  is 
to  be  ref rafted  by  the  large  glafs  prifm  ABC,  which 
may  be  made  of  pieces  of  mirrors  cemented  together, 
and  filled  with  water.  Provide  another  prifm  DEF, 
nude  of  three  pieces  of  wood}  through  the  middle 
of  this  there  muft  pads  an  axis  on  which  it  is  to  revolve. 
This  prifm  muA  be  covered  with  white  paper  ;  and 
each  of  its  fides  cnt  through  in  fcveral  places,  fo  as  to 
represent  different  figuTcs,andthofeof  each  fide  Ihould 
likewifetc  different.  The  initde  of  this  prifm  is  to  be 
hollow,  and  made  quite  black,  that  it  may  not  rcdect 
any  of  the  light  that  paffes  through  the  fides  into  it. 
When  this  prifm  is  placed  near  to  that  of  glafs,  as  in 
the  figure,  with  one  of  its  fides  EF  perpendicular  to 
the  ray  of  light,  the  figures  on  that  ride  will  appear 
perfectly  white  :  bnt  when  it  comes  into  thepolition 
e  h,  the  figures  will  appear  yellow  and  red ;  and  when 
it  is  in  the  pofition  k  /,  they  will  appear  blue  and 
violet.  As  the  prifm  is  turned  round  its  axis,  the 
other  fides  will  have  4  limilar  appearance.  If  inftead 
«f  a  prifm,  a  four  or  five  fided  figure  be  here  ufed,  the 
appearances  will  be  ftill  funher  diverfiried. 

This  phenomenon  arifes  from  ibedifferent  refrangi- 
bility  of  the  rays  of  light.  For  when  the  fide  EF  is  in 
the  pofition  <»  h,  it  is  more  ftrongly  illuminated  by  the 
leaft  refrangible  raysj  and  wherever  they  arc  predo- 
minant, the  object  will  appear  red  or  yellow.  But 
when  it  is  on  the  pofition  k  /,  the  more  refrangible  rays 
being  then  predominant,  it  will  appear  tinged  with 
Mae  and  violet*  . 

VI.  The  fo/ar  magic  tautertt. 

Procure  a  box,  ofabocta  foot  high,  and  cighrecn 
Inches  wide,  or  fuch  other  fimilar  dimrniions  as  you 
fhall  think  fit ;  and  about  three  inches  deep.  Two  of 
the  oppofite  fides  of  this  box  mull  be  quite  open  ;  and 
in  each  of  the  other  fides  let  there  be  a  groove,  wide 
enough  to  pafs  a  ftiff  paper  or  paflcboard.  This  box 
muft  be  fattened  againft  a  window  on  which  the  fun's 
rays  fall  direct.  The  reft  of  the  window  fhould  be 
clofed  up,  that  no  light  may  enter.  Provide  fcveral 
ihects  of  ftifr  paper,  which  muft  be  blacked  on  one 
fide.  On  tbefe  papers  cut  oat  fuch  figures  as  yon 
fhall  think  proper  :  and  placing  them  alternately  in 
the  frrooves  of  the  box,  with  their  blacked  fides  to- 
wards you,  look  at  thetn  through  a  lartc  and  clear 
gkfsprifra  >  and  if  the  light  be  ftrong,  they  will  ap- 
pear to  be  painted  with  the  moft  lively  colours  in  na- 
ture. If  you  cnt  on  one  of  theft  papers  the  form  of 
the  rainbow,  about  three  quarters  of  an  inch  wide, 
you  will  have  a  lively  representation  of  that  in  the  at- 
jnoJphcre. 

This  experiment  may  be  further  divcrfificd,  by 
paftiag  very  thin  papers,  lightly  painted  with  different 
colours,  over  fome  of  the  parts  that  are  cut  out  t 
which  will  appear  to  change  their  colours  when  view- 
ed through  the  prifm,  and  to  ftand  out  Jrom  the  pa- 
per, at  different  diftances,  according  to  the  different 
degrees  of  refrangibility  of  the  colours  with  which 
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they  arc  painted.  For  greater  convenience,  the  prifm 
may  be  placed  in  a  ftand  on  a  table,  at  the  height  of 
your  eye,  and  nude  to  turn  round  on  an  axis,  that 
when  you  have  got  an  agreeable  profptct,  yoa  may 
fix  it  in  that  pofition. 

VII.  The  prif mailt  camera  ebferrra.  * 

Mark  two  holes  F,  f,  in  the  flmttcr  of  a  dark«g.  j. 
chamber,  near  to  each  other  ;  and  again  ft  each  hole 
place  a  prifin,  ABC,  and  a  he,  in  a  perpendicular  direc- 
tion, that  their  fpeclrums  NM  may  be  caft  on  the 
paper  in  a  horizontal  line,  and  coincide  with  each 
other  5  the  red  and  violet  of  the  one  being  in  the 
fame  part  with  thofeof  the  other.  The  paper  fhould 
be  placed  at  fuch  a  defiance  from  the  prifm  $  that  the 
fpecrrum  may  be  fufficicntly  dilated.  Provide  fcveral 
papers  nearly  of  the  fame  dimenfions  with  the  fpec- 
rrum, crofs  thefe  papers,  and  draw  lines  parallel  to  the 
divifions  of  the  colours.  In  thefe  divifions  cut  oct 
fuch  figures  as  you  fhall  find  will  hare  an  agreeable 
effect,  as  flowers,  trees,  animals,  &c.  When  you  bave 
placed  one  of  thefe  papers  in  its  proper  pofition,  hang 
a  black  cloth  or  paper  behind  it,  that  none  of  the 
rays  that  pals  through  may  he  reflected  and  confufc 
the  phenomenon.  The  figures  cut  on  the  paptr  will 
then  appear  ftrongly  illuminated  with  all  the  original 
colours  of  nac-are.  If  while  one  of  the  prifin*  remains 
at  reft,  the  other  be  revolved  011  its  axis,  the  continual 
alteration  of  the  colours  will  afford  a  pleafing  variety ; 
which  may  be  further  increafed  by  turning  the  prifm 
round  in  different  directions. 

When  the  prifms  are  fo  placed  chat  the  two  fpec- 
trums  become  coincident  in  an  inverted  order  of their 
colours,  the  red  end  of  one  falling  on  the  violet  end  of 
the  other  s  if  they  be  then  viewed  through  a  third 
prifm  OH,  held  parallel  to  their  length,  they  will  no 
longer  appear  coincident,  but  iu  the  form  of  twodi- 
ftineT:  fpcclrums,  ft  and  xnt  (fig.  6.),  crofhng  one  an* 
oiheran  the  middle,  like  the  letter  X :  the  red  of  one 
fpeftmm  and  the  violet  of  the  other,  which  were  co- 
incident at  NM,  being  parted  from  each  other  by  a 
greater  refraction  of  the  violet  top  and  «?,  than  that  of 
the  red  to  /;  andr. 

This  experiment  may  be  further  divcrfified  by  ad- 
ding two  other  prifms,  that  fhall  form  a  fpectrum  in 
the  fame  line,  and  contiguous  in  the  other  $  by  which 
not  only  the  variety  of  figures,  but  the  viciffitude  of 
colours,  will  be  conlidcrably  augmented. 

The  diatonic  feels  of  cohurs. 

The  ilhtftrioua  Newton,  in  the  courfe  of  his  in- 
ve  ligations  of  the  propeniesof  light,  difcovercd  that 
the  length  of  the  fpaccs  which  the  feven  primary  co- 
lours poflefs  in  the  fpectruni,  exactly  correfponds  to 
tbofe  of  chords  that  found  the  feven  notes  in  the  dia- 
tonic fcale  of  mofic.  As  is  evident  by  the  following 
experiment. 

On  a  paper  in  a  dark  chamber,  let  a  ray  of  light  be  \.\%,  7. 
largely  refracted  into  the  fpeftrom  AFTMGP,  and 
mark  the  precifc  boundaries  of  the  fcveral  colours,  as 
*,  h,  e,  ire.  Draw  lines  from  thofe  points  perpendieu* 
lar  to  the  oppofite  lide,  and  you  will  find  that  the 
fpaccs  Mr/  F,  by  which  the  red  is  bounded  :  rgcf, 
by  which  the  orange  is  bounded ;  aped,  by  Which 
the  yellow  is  bounded,  tc.  will  be  in  cxaft  proportion 

to 
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to  the  divisions  of  a  mufical  chord  for  the  notes  of  an 
octave  ;  that  is,  as  the  intervals  of  thefe  numbers  i,  J, 

%»  f*  T»  If  >%t  •»" 

IX.  Coltrific  mufit. 

Father  Castel,  a  Frenchman,  in  a  curius  book 
lie  has  publilhed  on  chromatics,  fuppofes  the  note  ut 
to  anfwer  to  blue  in  the  prifmatic  colours ;  the  note 
rt  to  yellow,  and  mi  to  red.  The  other  tones  he  re- 
fers to  the  intermediate  colours  ;  from  whence  he  con- 
ftrucls  the  following  gamut  of  colorific  muik  s 

Ut  Blue 

Uti'i-.irp  Sea-green 

Re  Bright  green 

Rc  (harp  Olive  green 

Mi  Yellow 

Fa  Aurora 

Fa  fnirp  Orange 

Sol  Red 

So!  fharp  Cr.jujn 

La  Violet 

La  lharp  Blue  Violet 

Si  Sky  blue 

Ut  Blue 

This  gamut,  according  to  his  plan,  is  to  be  conti- 
Hiied  in  the  fame  manner  for  the  following  octave ; 
except  that  the  colours  are  to  be  more  vivid. 

He  fuppofes  that  thefe  colours,  by  firiking  the  eve 
in  the  fame  fucceflion  as  the  founds  (to  which  he 
makes  them  analogous)  do  the  e&r,  and  in  the  fame 
order  of  time,  they  will  produce  a  correfpondent  fen- 
fation  of  pleafure  in  the  mind.  It  is  on  thefe  general 
principles,  which  F.  Cartel  hasdilueidatedinhistrea- 
tife,  that  he  has  endeavoured,  though  with  little  fno 
cefs,  to  eitabliih  his  ocular  harpfichord. 

The  conftruaiou  of  this  iuftrumenr,  as  here  ex- 
plained, will  fliow  that  the  effects  produced  by  colours 
by  no  means  anfvvcr  thofc  of  founds,  and  that  the 
principal  relation  there  is  between  them  confifts  in 
the  duration  of  the  time  that  they  respectively  affect 
the  enes. 

v>g-  8-  Between  two  circles  of  pa/teboard,  of  ten  inches 
diameter,  AB  and  CD,  inclofe  a  hollow  piikboard 
cylinder  E,  18  inches  long.  Divide  this  cylinder 
into  {paces  half  an  inch  wide,  by  a  fpiral  line  that 
runs  round  it  from  top  to  bottom,  and  divide  its 
Ihrfacc  into  fix  equal  parts  by  parallel  lines  drawn' 
between  its  two  extremities  ;  as  is  cxpreiled  in  the 
figure. 

Let  the  circle  AB,  at  top,  be  open  ;  and  let  that  at 
bottom,  CD,  be  clofed,  and  fupported  by  an  axis  or 
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fcrew,  of  half  an  inch  diameter,  which  mull  turn 
freely  in  a  nut  placed  at  the  bottom  of  a  box  we  fiiall 
prefently  defcribe.  To  the  axis  juft  mentioned  adjoft 
a  wooden  wheel  C,  of  two  inches  and  a  half  in  dia- 
meter,  and  that  has  13  or  15  teeth,  which  take  the 
endiefs  fcrew  H.  Let  this  cylinder  be  inelofed  in  a 
box  1LMN  (fig.  9.)  whofe  We  is  fooare,  aud  at 
whofc  bottom  there  is  a  nut  in  which  the  axis  F 
turns.  Obferve  that  the  cndlefs  fcrew  H  fhoulJ 
come  out  of  the  box,  that  it  may  receive  the  handle 
O,  by  which  the  cylinder  is  to  be  turned. 

This  box  being  clofed  all  round,  place  over  it  a  till 
covering  A,  which  mull  be  perforated  in  different 
parts  -,  from  this  cover  there  muit  hang  three  or  four 
lights,  fo  placed  that  they  may  Strongly  illumine  the 
in  fide  of  the  cylinder.  In  one  fide  of  this  box  (which 
mould  be  covered  with  pafteboard)  cot  eight  aper- 
tures, «,  f,  f,  d}  t,f,  g,  h,  of  half  an  inch  wide,  and  Fig;  $• 
\  of  an  inch  high;  they  mult  be  directly  over  each 
other,  and  the  diftancc  between  them  mull  be  exicliy 
two  inches.  It  is  by  thefe  openings,  which  here 
correfpond  to  the  mufical  notes,  that  the  various  co- 
lours analogous  to  them  are  to  appear;  and  which 
being  placed  on  the  paiteboard  cylinder,  as  we  have 
mown,  are  reflected  by  means  of  the  lights  placed 
within  it. 

It  is  eafy  to  conceive,  that  when  the  handle  O  is 
turned,  the  cylinder  in  confequence  riling  half  an 
Inch,  if  it  be  turned  five  times  round,  it  will  fucccf- 
fively  fhow,  at  the  openings  made  in  the  fide  of  the 
box,  all  thofc  that  are  in  the  cylinder  it  fclf,  and  which 
are  ranged  according  to  tbc  direction  of  the  inclined 
lines  drawn  on  it.  It  is  therefore  according  to  the 
duration  of  the  notes  which  are  to  be  exprcfled,  that 
the  apertures  on  the  cylinder  are  to  be  cut.  Obferve, 
that  the  fpace  between  two  of  tbc  parallel  lines  drawn 
vertically  on  the  cylinder,  is  equal  to  one  meafore  of 
tune;  therefore,  for  every  turn  of  the  cylinder,  there 
are  fix  mcafures,  and  thirty  measures  for  the  air  that 
is  to  be  played  by  this  internment. 

The  feveral  apertures  being  made  in  the  fide  of  the 
cylinder,  in  conformity  to  the  notes  of  the  tunc  that 
is  to  be  cxprefled,  they  are  to  be  covered  with  doable 
pieces  of  very  thin  paper,  painted  on  both  fides  with 
the  colours  that  arc  torcprcfenr  the  aiuucal  notes. 

This  experiment  might  be  executed  in  a  different 
manner,  and  with  a  much  greater  extent ;  but  as  the 
entertainment  would  not  equal  the  trouble  and  ex* 
pence,  we  have  thought  it  fuiiicient  to  give  the  above 
piece,  by  which  the  reader  will  be  enabled  to  judge 
how  far  the  analogy  foppofed  by  F.  Cartel  really - 
exifls 


Chronic,  CHRONIC,  or  chronical,  amons:  phyfieians,  an 
Chronicle,  appellation  given  to  difeafes  that  continue  a  longtime} 
' — 'in  coimaJittinelioa  to  thofa  that  foon  terminate  and 

are  called  acvti 
CHRONICLE,  in  matters  of  literature,  a  fpecie* 

or  kind  of  hsftory  difpofed  according  to  the  order  of 

time,  and  agreeing  in  moil  rcfpe&s  with  annals.  Sec 

Annus. 

Parian  Chroxicle.  See  Jrusdeu  4\  MarMet.  Since 
that  article  was  printed,  in  which  an  abilraft  was  given . 


of  Mr  Robsrtfon's  doubts  and  observations  respecting  Chrtmicl*: 
the  authenticity  of  the  Parian  Chronicle,  one  or  two  — v— — 
publications  have  finee  appeared  in  anfwer,  but  none 
of  them  calculated  to  remove  the  objections  or  mate* 
rially  to  affect  the  arguments  that  had  been  Hated  with 
fo  much  learning  and  ingenuity  again  ft  it.  The  fol- 
lowing tinctures,  however,  with  which  the  Monthly 
Reviewers  have  concluded  their  critique  of  Mr  Robert  - 
ion's  performance,  feem  to  merit  cojifidcraiion.  . 
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Ou  Objection  I.  That  the  eharailert  have  tio  attain 
or  unequivocaimarh  of  antiquity ,  the  Reviewers  remark , 
that  this  Teens  rather  to  be  an  anfwer  to  a  defender  of 
the  infeription,  than  an  objection.  If  a  zealous  parti* 
zan  of  the  marble  /hindd  appeal  to  its  characters  and 
orthography,  as  decifive  proofs  of  its  being  genuine,  it 
would  be  proper  enough  to  anfwer,  that  thefe  eircum- 
ftances  afford  no  certain  criterion  of  authenticity.  But 
in  this  word  certain  fculks  an  unlucky  ambiguity.  If 
it  means  demonstrative,  it  rnuft  be  allowed  that  no  in* 
fcription  can  be  proved  to  be  certainly  genuine  from 
thefe  appearances ;  but  if  it  means  no  more  than  high- 
ly probable,  many  iufcriptions  pofTcfs  fufficiem  inter* 
nat  evidence  to  give  their  claims  this  degree  of  cer- 
tainty. The  true  queftion  is,  Has  not  the  Parian 
Chronicle  every  mark  of  antiquity  that  can  be  expect- 
ed in  a  monument  claiming  the  age  of  aooo  years? 
The  letters  rand  33  are,  by  MrR's  own  coutctlion, 
fuch  as  occur  in  genuine  inferiptious ;  and  to  fay  in  an- 
fwer, that  an  impoftor  might  copy  the  forms  of  tbcfc 
letters  from  other  inferiptions,  is  already  to  fitppofe 
the  infeription  forged,  before  it  is  rendered  probable 
by  argument.  The  learned  author  of  the  Diuertation 
feetns  to  betray  foine  doubt  of  his  own  conclulion; 
ibr  he  adds,  p.  56.  "  that  the  antiquity  of  an  inferip- 
tion can  never  be  proved  by  the  mere  form  of  the  let- 
ters, becaitfe  the  tnoft  ancient  characters  are  as  eaiily 
counterfeited  as  the  modern."  But  this  objection  is 
equally  applicable  to  all  other  ancient  inscriptions  j 
and  is  not  to  the  purpofe,  if  the  prefent  inscription  has 
any  peculiar  marks  of  tmpofhtre  initscharactersand  or- 
thography.  "  The  characters  do  not  rcfemble  the  Si- 
gean,  the  Nemean{  or  the  Delian  inferiptions."  MrR. 
aafwe-rs  thisobjeftiun  himfelf,  by  adding,  "  which  are 
fuppofed  to  be  of  a  more  ancient  date."  The  oppofite 
rcafon  to  this  will  be  a  fufficicnt  anfwer  to  the  other 
objection,  "  that  they  do  not  rcfemble  the  Farnefun 
pillars  or  the  Alexandrian  MS."  If  «  they  d'rfter 
in  many  refoects  front  the  Marmor  Sandvicenfe,"  they 
may  be  prefumed  to  agree  In  many.  «  They  fcem  to 
refemWc,  more  than  any  other,  the  alphabet  taken  by 
Montfaucon  from  the  Marmor  Cyziccnum."  Thus  it 
appears  that  the  Parian  Chronicle  moil  nearly  refem- 
Wrs  the  two  inferiptions,  to  who  re  agek  molt  nearly 
approaches. 

When  Mr  R.  adds,  that  the  letters  "  are  fuch  as 
an  ordinary  ftonc-cntter  would  probably  make,  if  he 
were  employed  to  engrave  a  Greek  infeription,  accord- 
ing to  the  alphabet  now  in  ufe,"  he  mult  be  under- 
flood  aim  gram  fain.  The  engraver  of  a  fac  limile 
generally  omits  fome  nice  and  minute  touches  in  ta» 
hing  his  copy ;  bnt,  even  with  this  abatement,  \vc  dare 
appeal  to  any  adept  in  Greek  calligraphy,  whether  the 
fpecimen  facing  p.  56,  will  juilify  our  anthor's  obser- 
vation? "  The  fraall  letters  (o,  a,  n)  intermixed 
among  the  larger,  have  an  air  of  affectation  and  arti- 
fice." Then  Itas  the  greater  part  of  ancient  Infcrip- 
lioas  'an  air  of  affectation  and  artifice.  For  the  o  is 
perpetually  engraved  in  this  diminutive  f>ze ;  and  a 
being  of  a  kindred  found,  and  ©01  a  kindred  fhapc, 
how  can  we  wonder  that  all  three  mould  be  reprclent* 
ed  of  the  lame  magnitude?  In  the  infeription  which 
immediately  follows  "the  marble  iu  Dr  Chandler's  edi- 
tion, N°xxiv»  thefe  very  three  Ictters'are  never  fo 
large  as  the  rcfl,  and  often  much  ftnaller  t  of  which 


there  are  inflaiices  in  the  three  firft  liaes.   See  alfo  ChrwuJf, 

two  medals  in  the  ficond  part  of  DorvUIc's  Sicula,  ' —  

Tab.  xvi.  Numb.  7,  9. 

"  from  the  archaiims,  fuchas  .*rA*irc*rv«r.iYSv£txo<t 
tf*  n*fmt  &c.  &c.  no  conclulion  cau  be  drawn  in  fa* 
vour  of  the  authenticity  of  the  infeription."  Yet 
furely  every  thing  common  to  it  with  other  inferip- 
tions, con  fetiedly  genuine,  creates  a  reafouable  pre* 
iumptioii  initsfavour.  **  But  what  reafoiicootd there 
be  for  thefe  archaifina  in  the  Parian  Chronicle  i  W* 
do  not  ofnally  find  them  in  Greek  writers  of  the  famo 
age,  or  even  of  a  more  early  date."  The  rcafon  is, 
according  to  onr  opinion,  that  fuch  archaifms  were 
then  in  ufe :  ibis  we  know  from  other  inferiptions,  in 
which  fuch  archaifms  (or,  as  our  author  afterward 
calls  them,  barbarifcu)  are  frequent.  Nothing  can 
be  inferred  from  the  Greek  writers,  unlcfs  we  had 
their  autographs.  Theprcfent  fyftem  of  orthography  in 
our  primed  Greek  books  is  out  of  the  qaeftion.  A- 
gain,  "  The  infeription  fometimes  adopts  and  fome- 
times  negle-its  thefe  art  lia-ftrs,  as  in  lines  4,  H,.*** 
Si,  63,  67."  This  inconfiflency  either  is  no  valid 
objection,  or  if  it  be  valid,  will  demolilh  not  only  al* 
moft  every  other  infeription,  but  almoft  every  writing 
whatfoevcr.  For  example,  in  the  infeription  juft 
quoted,  N°xxtv.  we  find  tcMjS«vai«,  I.  20.  and  »t«m 
34-  A  little  farther,  N'xxvi.  1.  ar.  webave 
trM»yi««,  $7.  7;.  Sr.  ax  M«)v»y/«;,  and  106.  to8. 
ijtr  u*yt»Mt.  The  Corcyrean  infeription  (Montfau- 
con,  Diar.  Ital.  p.  42o)promifcuoolly  afes  iKfow 
and  atmufruu.  In  Er.gliih,  who  11  furprifed  to  find 
hat  and  bath,  a  hand  and  au  hand,  a  uftjuitnd  at;  ufe- 
ful,  in  the  works  of  the  fame  author:  We  could  pro* 
duce  inftances  of  this  inaccuracy  from  the  fame  page, 
nay  from  the  fame  fentence. 

*'  The  authenticity  of  thole  inferiptions,  in  which 
thefe  archaifms  appear.  rnuft  be  eftabliined,  before 
they  can  be  produced  in  opposition  to  the  prefent  ar- 
gument." This  is,  we  cannot  help  thinking,  rather 
too  fevere  a  rcftriction.  If  no  infeription  may  be 
qooted  before  it  be  proved  genuine,  the  learned  author 
of  the  Di fit ru  1  ion  need  not  be  afraid  of  being  con-  s 
futed  5  for  nobody  will  engage  with  him  on  fuch  con- 
ditions. Perhaps  thereverfe  of  the  rule  will  be  thought 
more  equitable  1  that  every  infeription  be  allowed  to 
be  genuine,  till  its  authenticity  be  rendered  doubtful 
by  probable  arguments.  We  will  conclude  this  head 
with  two  Otort  obfervations.  In  Seldcn's  copy,  I.  26. 
was  written  nomiN,  which  the  later  editors  have  '1- 
tsred  to  notHitN,  but  without  rcafon,  the  other  be- 
ing the  more  ancient  way  of  writing,  common  in  MSS. 
and  fometimes  found  on  inferiptions.  (See  G.  Koen's 
Notes  mxGregorms  tie  DiahSis,  p.  30.)  Inl.  83.  the 
marble  has  Kdxxt'fc,  for  which  Palmer  wiJhcd  to 
fubftitute  k«xxi*v.  Dr  Taylor  refutes  him  from  the 
Marmor  Sandvicenfe,  obferving  at  the  fame  time,  that 
this  orthography  occurs  in  no  other  place  whatever 
except  in  thefe  two  monuments.  Is  it  likely  that  two 
engravers  fhould  by  chance  coincide  in  the  franc  njif- 
take,  or  that  the  forger  of  the  Parian  Chronicle  (if  ic 
be  forged)  mould  have  feen  the  Man&tr  Satuhiceufe, 
and  taken  notice  of  this  peculiarity  with  the  intention 
of  afterward  employing  it  in  the  fabrication  -of  an  im> 
pofture  t 

The 
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Chronicle.  The  Reviewers  next  proceed  to  confider,  but  more 
'  *  briefly,  the  oilier  objeaions. 

II.  //  ii  not  probable  that  the  Chronicle  was  engraved 
for  private  ufe.  I .  Becaufe  it  was  fueh  an  expence,  as  few 
■/earned  Creeks  were  able  to  afford.  If  only  a ttv  were 
able  to  afford  it,  fome  one  of  thofe  few  might  be  wil- 
ling to  incur  it.  Bot  let  Mr  R.  confider  how  likely 
it  is  that  a  modern,  and  probably  a  needy  Greek,  Ihotild 
be  more  able  to  afford  it  In  tbe  laft  century,  than  I 
learned  Greek  2000  years  ago  !  2.  A  utauufcript  it 
more  readily  circulated.  Do  men  never  prefer  cumbrous 
fplendor  10  cheapnefs  and  convenience  i  And  if  ibis 
compofuion,  inflcad  of  being  engraved  on  marble,  bad 
been  committed  to  parchment,  would  it  have  bad  a 
better  chance  of  coming  down  to  the  prefent  age  ? 
Such  a  Hying  Ihcet  would  foon  be  loft;  or,  if  a  copy 
had,  by  miracle,  been  preferved  to  us,  the  objections 
to  its  being  genuine  would  be  more  plaufiblc  than  any 
that  have  been  urged  againft  the  infcription.  What 
MrR.  fays  about  the  errors  to  which  at»  itifcription  is 
liable,  flee,  will  only  prove  that  chronological  inferip- 
tions  ought  not  to  be  engraved ;  but  not  that  tbey  ne- 
ver were.  We  allow  that  the  eemvson  method  of  wri- 
ting  in  the  reign  of  Ptolemy  Philadelphia  was  not  on 
mo.-jt,.  Bui  it  was  common  u:oc.i;h  to  uci\.r  tn  the 
mind  of  any  pcrfon  who  wifhed  to  leave  behind  him 
a  memorial  at  once  of  his  learning  and  magnificence. 

III.  This  objection,  that  the  marble  does  not  appear 
if  it  engraved  by  public  authority,  we  ftiall  readily  ad- 
mit, though  Bentley  (Dili",  on  Phalaris,  p.  leans 
to  the  contrary  opinion.  In  explaining  this  objection, 
the  learned  diflertator  obferves,  that  though  the  ex- 
prcfuoa,  «rx«r<rt<  «ft  ity*/,  would  lead  as  to  fuppofe  that 
the  infcription  related  to  Paros,  not  a  Tingle  circum- 
ftance  in  the  hiftory  of  that  ifland  is  mentioned.  Bat 
this  cxpreflion  only  fhows  that  the  author  was  an  in- 
habitant of  Paros,  and  intended  to  give  his  readers  a 
clue,  or  parapegma,  by  the  aid  of  which  they  might 
adjnftthe  general  chronology  of  Greece  to  the  dates 
ef  their  own  hiftory.  **  It  is  asabfurd  as  would  be  a 
marble  in  Jama:ca  containing  the  revolutions  of  Eng- 
land." We  fee  no  abfurdity  in  feppofing  a  book  to 
be  written  injamaica  containing  tbe  revolutions  of 
England.  The  natives  of  Paros  were  not  unintcrefted 
in  events  relating  to  the  general  hiftory  of  Greece, 
particularly  of  Athens  ;  ami  how  can  we  tell  whither 
the  author  were  an  inquiliisus  or  a  native  of  the  ifland  j 
whether  he  thought  it  a  place  beneath  his  care ;  or 
whether  he  bad  devoted  a  feparate  infcription  to  the 
chronology  of  Paros  .* 

IV.  It  has  been  frequently  obferved,  that  tbe  earlier 
periods  oft  he  Grecian  hiftory  arc  involved in  darknefs  and 
confuGtn.  Granted.  It  follows  then,  that  "  an  author 
who  mould  attempt  to  fettle  the  dates  of  tbe  earlier  pe- 
riods would  frequently  contradict  preceding,  and  be  con- 
tradicted by  fubfequent,  writers:  that  he  would  natu- 
rally fall  into  mi  (lakes  :  and  at  beft  could  only  hope  to 
adopt  the  moft  probable  fy  Hem.  But  the  difficulty  of 
the  raft;,  or  the  tropoifibility  of  fuccefs,  are  not  feffieient 
to  prove  that  no  man  has  been  r.ilh  or  mad  enough  to 
make  the  attempt."  On  the  contrary,  we  know  that 
many  have  nude  it.  What  a  number  of  diftordant 
opinions  has  Mr  R.  himfclf  given  os  from  tbe  ancients 
concerning  the  age  of  Homer  f  This  confider-mon  will 
k>  part  obviate  another  object ion,  that  >the  Parian 

•Vox.  IV. 


Chronicle  does  not  agree  with  any  ancient  author,  Chrenkat 
For  if  the  ancients  contradict  one  another,  how  could 
it  follow  more  than  one  of  them  ?  and  why  might  not 
the  author,  without  any  imputation  of  ignorance  or 
rafhneft,  fometimes  depart  from  them  all  ?  If  indeed 
he  difagrces  with  them  when  they  are  unanimous,  it 
might  lurniQi  matter  for  fufpicion  ;  though  even  this 
would  be  far  from  a  decifive  argument,  unlefs  the  an- 
cients were  fo  extremely  unlike  tbe  moderns,  as  never 
to  be  fond  of  fingular  and  paradoxical  pofuions. 

V.  This  Chronicle  is  not  once  mentioned  by  any  writer 
of  asitiquity.  How  many  of  thofe  infcription*,  which 
are  preferved  to  the  prefent  day,  are  mentioned  by 
chffical  authors  I  Verrius  Flaccus-compofcd  a  Roman 
kalendar,  which,  as  a  monument  of  his  learning  and 
induflry,  was  engraved  on  marble,  and  fixed  in  the  moft 
public  part  of  Prenefte.  Fragments  of  this  very  ka- 
lendar were  lately  dug  up  at  Prencfle,  and  have  been 
publilhed  by  a  learned  Italian.  Now,  if  the  pillage 
of  Suetonius,  svhich  informs  us  of  this  circumilanee, 
had  been  loft,  would  the  filencc  of  the  Latin  writers 
prove  that  the  fragments  were  not  genuine  remains  of 
antiquity  ?  It  may  be  faid  that  the  cafes  are  not  pa- 
rallel ;  for  not  a  finglc  author  mentions  the  Parian 
Chronicle,  whereas  Suetonius  does  mention  Verrins's 
Roman  kalendar.  To  this  we  anfwer,  It  is  dangerous 
to  deny  the  authenticity  of  any  monument  oa  the 
/lender  probability  of  its  being  cafually  mentioned  by 
a  fingle  author.  Wc  (hall  alfo  obferve,  that  this  fact 
of  tbe  Hcmicyelium  of  Verrius  will  anfwer  fome  part  of 
the  DifTcrtator'sfeeond  objection:  "  The  Parian-Chro- 
nicle is  not  an  infcription  that  might  have  been  con- 
cealed in  a  private  library."  Why  not  ?  it  is  of  no 
extraordinary  bulk;  and  might  formerly  have  been 
concealed  in  a  private  library,  or  in  a  private  room, 
with  as  much  cafe  as  many  inferiptions  are  now  con- 
cealed in  very  narrow  fpacc.  But  unlefs  the  monu- 
ment were  placed  in  feme  confpieuoos  part  of  the 
ifUnd,  and  obtruded  itfelf  on  the  notice  of  every  tra- 
veller, the  wonder  will  in  great  meafure  ceafe  why  it  is 
never  quoted  by  the  ancients.  Of  the  nine  authors 
named  in  p.  joo,  had  any  one  ever  vifttcd  Paros  i  If 
Paufanias  had  travelled  thither,  and  published  his  de- 
fcription  of  the  place,  we  might  perhaps  expect  to 
find  fomc  mention  of  this  marbiein  fo  curious  and  in- 
quilitive  a  writer.  But  though  the  infcription  exifted, 
and  were  famous  at  Paros,  there  fecms  no  iiecefTuy  for 
any  of  the  authors  whofe  works  are  ftill  extant  to  have 
known  or  recorded  it.  If  there  be,  let  this  learned 
antagouifl  point  out  the  place  where  this  'mention 
ought  to  have  been  made.  If  any  prrfons  were  bound 
by  a  ftronger  obligation  thin  others  to  Tpeak  of  the 
Parian  infcription,  they  mult  be  the  profefird  chrono- 
logers;  but  alas!  we  have  not  the  entire  works  of  fo 
much  as  a  Tingle  ancient  cbronologer :  It  is  therefore 
impofiililc  to  determine  whether  this  Chronicle  were 
quoted  by  any  ancient.  And  fuppoling  it  had  been 
feen  by  feme  ancient,  whofe  writings  full  remain*,  why 
fhould  he  make  particular  mention  of  it  ?  Many  au- 
thors, as  we  know  from  their  remains,  very  freely  co- 
pied their  prcdecefiora  without  naming  them.  Others, 
finding  only  a  collection  of  bare  events  in  tbe  infcrip- 
tion, without  hiftorical  proofs  or  rcafons,  might  entire- 
ly neglect  it,  as  deferving  no  credit.   Mr  R.  feems  to 

k-  m.idi  itrefs  or  ;hc      --ciic,  cxift,  and  ^rrcilnr 
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Ovonklc.  fpecificatiosjof  the  events,  p.  109.    But  he  ought  to 

*  v  reflect,  that  this  abrupt  and  poiitive  nuthaJ  ot  Ipcak- 

ing  is  not  only  ulual,  but  necei&ry,  in  fuch  fllort  iy- 
ftems  of  chronology  as  the  marble  contain*,  where  c- 
veots  only,  and  their  date*,  are  fet  down,  unaccom- 
panied by  any  examination  of  evidences  tor  and  againfc, 
without  dating  any  computation  of  probabiliiKS,  or 
deduction  i)f  reafons.  When  therefore  a  chronologi- 
cal writer  had  undertaken  to  reduce  the  general  hiltory 
of  Greece  into  a  regular  and  ronfiltcnt  fyllein,  admit- 
ting that  he  was  acquainted  with  this  infcripiion, 
what  grounds  have  we  to  believe  that  he  would  lay 
anything  about  it?  Either  bis  fyftcnt  coincided  wiiti 
the  Chronicle  or  nut  t  if  it  coincided,  be  would  very 
probably  drfdain  to  prop  his  own  opinions  with  the  uu- 
ropportcd  afl'crnons  of  another  man,  who,  as  far  as  he 
knew  was  not  better  informed  th«u  himfelf.  On  the 
other  hand,  if  he  differed  from  tbc  authority  of  the 
marble,  he  might  think  it  a  fuperrluuus  exertion  of  com- 
plaifauce,  to  refute,  by  formal  demonftration,  a  wri- 
ter who  had  chofcu  to  give  no  reafons  for  bis  own  o- 
piuinn.   We  dull  pafs  hence  to 

Objection  VII.  With  refpect  to  the  paracbronifms 
that  Mr  R.  produces,  we  lhail  without  hetitation  grunt, 
thai  the  author  of  the  infeription  may  have  commuted 
ibine  miftakrs  in  the  chronology,  as  perhaps  concern- 
ing PhiJon,  whom  hefeems  to  have  conti-unded  with 
ana:  her  of  the  fame  name,  &c  But  tbctie  miftake* 
will  not  conclude  againft  the  antiquity  of  the  inferip- 
tion, unlets  we  at  the  fame  time  reject  many  of  the 
principal  Greek  and  Roman  writers,  who  have  been 
convicted  of  fimilar  errors.   We  return  therefore  to 

Objection  VI.  Sew  tf tie  faffs  fttm  I*  have  tr  » ta- 
bu from  authors  tf  a  lata'  date.  We  have  endeavour- 
ed impartially  to  examine  and  compare  the  paifagcs 
quofed  in  proof  of  this  objection  >  but  we  arc  obliged 
to  eonfels,  that  we  do  not  perceive  the  fainicft  traces 
of  theft  or  imitation.  One  example  only  delcrycs  to 
be  excepted  j  10. which  we  Hull  therefore  pay  pellicular 
attention. 

"  The  names  of  fix;  and,  if  the  lacuna;  arc  proper- 
ly (applied,  the  names  of  twelve  cities,  appear  to  have 
been  engraved  on  the  marble,  exactly  as  we  find  them 
in  Asian's  Various  Hiftory.  But  tbere  is  nut  any 
imaginable  reafun  for  this  particular  arrangement.  It 
does  not  corrcfpontl  with  the  time  of  their  louudation, 
with  tbeir  fituationi'n  Ionia,  with  their  relative  impor- 
tance, or  with  the  order  in  which  they  are  placed  by 
other  eminent  hiftoriana." 

The  chance  of  fix  names,  fays  MrR.  being  placed 
by  two  authors  in  the  fame  order,  is  as  1  to  730;  of 
12,  as  I  to  479,001,600.  "It  is  therefore  utterly 
improbable  that  thefe  names  would  have  been  placed 
in-ibfe  order  on  the  marble,  if  the  author  of  the  in- 
fcripiion had  not  iranfcribcd  ihcm  from  the  hifto- 
ttan." 

On  this  argument  we  fball  obfrrve,  1.  That  the 
very  contrary  conclufioo  might  pnflibly  be  jmt,  that 
the  hiftorian  iranfcnbed  from  the  infeription.  Ye  t  wc 
ihall  grant  that  in  the  prefent  cafe  this  is  improbable, 
tfpecially  if  the  author  of  the  V.irioos  Hiltory  be  the 
fame  yEhan,  who,  according  to  Philoflraius,  Vit.  So- 
pbilt.  II.  31.  never  quitted  Italy  In  his  life.  But  an 
intermediate  writer  might  have  copied  the  marble,  and 
AUiatt  might  have  been  indebted  to  him.    adly,  Wc 


no  reafon  to  allow,  that  the  laeuns  are  properly  Chronicle, 
fupplied.  Suppole  we  mould  alii  rt,  that  the  uames,  v  <* 
lluod  originally  thus:  Miletus,  Ephcfus,  Eryihrae, 
Clazumeuas,  Lebtdoa,  Chios,  Phucasa,  Colophon,  My- 
us,  Pricue,  Santos,  Tr««.  In  this  arrangement,  only 
four  uames  would  be  together  in  the  fame  order  with 
Allan  1  and  from  thefe  Miletus  mult  be  excepted,  be- 
caufc  there  is  an  obvious  reafon  for  mentioning  that 
city  firft.  Three  only  will  then  remain  t  and  fnrely 
that  is  too  flight  a  rcfcoiblance  10  be  conftrucd  into  an 
imitation.  For  Paufanias  and  Patcrculus,  quoted  by 
our  author,  p.  154,  have  both  enumerated  the  fame 
twelve  cities,  and  both  agree  in  placing  the  five  laft  in 
the  fame  order t  nay,  the  fix  lalt,  if  VotRus's  conjec- 
ture that  TEUM  ought  10  be  inferted  in  Paierculus  af- 
ter Myum  J  EM  be  as  true  as  it  is  plaufible.  But  who 
imagines  that  Paufanias  had  cither  opportunity  or  in- 
clination «>  copy  Pdterculus?  3dly,  Allowing  that  the 
names  were  engraved  on  the  marble  exactly  in  the  or- 
der that  £lian  has  cbolcn,  is  there  no  way  of  folving 
the  phenomenon  bat  by  fuppuiing  that  one  borrowed 
from  the  other?  Seven  anibors  at  lralt  (Mr  Rfeems 
to  fay  more,  p.  154,  5.)  mention  the  colonization  of 
the  fame  cities:  how  many  authors  now  loft  may  we 
reafonably  conjecture  to  have  done  the  fame?  If  there- 
fore the  computer  of  the  Chronicle  and  Ml\a»  light- 
ed on  the  fame  author,  the  former  would  probably 
prefervc  ibe  fame  arrangement  chat  he  found,  becaufe 
in  tranferibing  a  lift  of  names,  he  could  have  no  temp- 
tation to  deviate;  and  the  latter  wonld  certainly  ad- 
here faithfully  10  his  original,  becaufe  he  is  a  noto- 
rious and  fervile  plagianlt.  MrR.  indeed  thinks, 
p.  i$8,  that  if  a  fucccedbg  writer  had  borrowed  the 
words  of  the  infeription,  he  would  not  hive  fuppreficd 
the  name  of  the  author.  This  opinion  mod  fall  to  the 
ground,  if  it  be  fhown  that  Alian  was  acenflomed  10 
fupprefs  the  names  of  the  authors  to  whom  he  was 
obliged,  JEVun  has  given  a  lift  of  fourteen  celebra- 
ted gluttons  j  and,  elfe where,  another  of  twenty- 
eight  drunkards  (from  which,  by  the  way,  it  appears, 
that  people  were  apt  to  eat  and  drink  ratber  too  freely 
in  ancient  as  well  as  modern  times)  t  and  both  thefe 
lifts  contain  exactly  the  fame  names  in  the  dine  order 
with  Atbeneus.  Now,  it  is  obiervable,  that  fourteen, 
names  may  be  tranfpofed  87,178,391,200  different 
ways,  and  that  twenty -eight  names  admit  of 
304,888, 344,6 11, 71 3, 860, 50 1,504,000,000  different 
tranfpofitiotis,  &c  &c.  JUiim  therefore  iranfcribcd 
them  from  Atheueus?  yet  AClian  never  mentions  A  he- 
neus  in  his  Various  Hiltory.  So  that  whether  afflian 
copied  from  the  marble,  or  only  drew  from  a  common 
fource,  he  might,  and  very  probably  would,  conceal 
his  authority.  • 

VIII.        biflorj  tf  tbt  diftoptrj  tf  the  Marble  *  h 
tbfeurt  and  un/'atufafiity. 

_  In  p.  169,  it  is  faid  to  be  14  related  with  fufpicimis 
circumfUucts,  and  without  any  of  thofe  clear  and  une- 
quivocal evidences,  which  alwaysdifcriminaie  truth  from 
talfcbood."  Thequtition  then  is  finally  decided.  If  the 
infcripiion  has  not  any  of  thofe  evidences  which  truth 
always  pofTeflcs,  and  which  falfeltood  always  wants,  it 
is  mod  certainly  forged.  The  learned  diflirutor  fcems 
for  a  moment  to  have  forgotten  the  model!  character 
of  a  doubter,  and  to  perfonate  the  dogmatift.  But 
waving  this,  we  Ihall  add,  that,  as  far  as  we  cao  fee, 
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Chronicle,  no  appearance  of  fraud  is  uilcoverable  in  any  part  oi 
the  tranfactiou.  The  billory  ot  many  iofcriptjuns  is 
related  in  a  manner  equally  unfstisfactory ;  and  if  it 
cnold  be  clearly  proved  ibat  the  marble  was  dup  up  at 
Paras,  what  would  be  eaficr  for  a  eruic,  who  is  deter- 
mined at  any  rate  tuobjict,  th^n  to  lay,  ibat  il  was 
buried  there  lo  order  to  be  afterward  dug  op  I  If  the 
perron  who  brought  this  treafiire  lo  light  had  been 
charged  on  thefput  with  lorgingit,  or  concurring  to 
the  forgery,  and  had  then  re  Med  10  produce  the  ex- 
tertu)  evidences  01  jis  aoih<  niitity,  we  fhoold  have  a 
right  (o  qncAion,  or  perhaps  in  deny,  that  it  was  ge« 
nuine.  But  no  fuch  objection  having  been  made  or 
hiuted,  ai  the  origtual  time  of  iu  difcovcry,  il  is  un- 
reafouable  to  requite  fich  teAimony  as  it  is  now  im- 
pollible  to  obtain.  "  There  is  nothing  faid  of  it  in 
Sir  T.  Roe's  negotiations."  What  is  the  inference  r 
That  Sir  Thomas  knew  nothing  of  it,  or  believed  it  lo 
be  fpurions,  or  forged  it,  or  was  privy  to  the  forgery  i 
Sorely  nothing  of  this  kind  can  lie  pn  tended.  But  let 
oor  author  account  for  the  circumrtance  if  be  can.  ' 
To  us  it  feetns  of  no  c«nftquence  on  either  fide. 
**  Petrefc  made  no  effort  to  recover  this  precious  relic  ; 
and  from  his  compufurc  he  feeins  to  have  entertained 
some  fecret  fulpicions  of  its  authenticity."  Peirclc 
woJd  have  had  no  chance  of  recovering  it  after  it  was 
in  the  puff  (Bon  of  lord  Arondel's  agents.  He  was 
either  a  real  or  a  pretended  patron  ot  letters  j  and  it 
became  hitn  to  aflcft  to  be  pleated  that  the  infcrtp- 
tion  had  come  into  England,  and  was  illoltraicil  by  bis 
learned  friend  Srldcn.  John  F.  Gronovins  bad,  with 
great  labour  and  txpencr,  collated  Anna  Comncna's 
Akxiadcs,  and  intended  to  pnblilb  them.  While  he 
was  waiting  for  fome  other  collaiinns,  ibey  were  in- 
tercepted, and  the  work  was  puidiflied  by  another.  As 
fooo  as  Gronovins  beard  this  unpltafant  news,  he  an- 
fwered,  that  learned  men  were  engaged  in  a  common 
caufe  i  that  if  one  prevented  another  in  any  public* 
tion,  be  ought  rather  to  be  thanked  for  lightening  the 
burden,  than  blamed  tor  interfering.  Bui  who  would 
conclude  from  this  *nfwer»  thai  Gronovins  thought  the 
Altxiadrs  fpirious,  or  not  worthy  ol  any  regan  ) 

Mr  R.  calculates,  that  the  vendrra  of  ihr  marble  re- 
ceived 2  ©  pieces.  But  here  again  we  are  left  in  the 
dark,  onlcls  we  knew  ihe  precife  value  of  ihcfe  pieces. 
Perhaps  thty  might  be  equal  to  an  hundred  of  our 
pounds,  perhaps  only  to  tiny.  Betides,  is  i hey  at  tint 
bargained  with  Sam  Ion  Pierefc's  fnppofcd  Jrw  agent 
for  iifty  pieces  otlly,  they  COttld  not  have  forged 
the  infer! ption  with  the  clear  profpeft  of  receiving 
more;  neither  dues  it  appear  that  they  were  paid  by 
Sam  ion.  It  is  fully  as  reafonaolr  to  fuppofe  fraud  on 
the  one  fide  as  on  the  other}  and  if  Samfvn,  after 
having  the  marble  in  his  pofleflion,  refnfea"  or  delayed 
to  pay  the  fum  Dipulated,  be  might,  in  confequence  of 
inch  re  fatal  or  delay, be  thrown  imo  prtfon,  and  might, 
in  revenge,  damage  the  marble  before  the  owners 
could  recover  k.  We  own  this  account  of  ours  to  be  a 
romance;  but  it  is  lawful  to  combat  romance  with 
romance. 

IX.  The  world  has  been  frequently  mpofd  upon  hj 
fpu>  tuns  bdois  and  infatptmis ;  and  therefore  «'<•  fbouid 
/r  extremely  eemtiwt  vitb  regard  to  ■what  v>e  receive 
under  the  veneraiJe  nam:  of  antiquity. 
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Much  truth  is  obiVrvable  in  this  remark.  But  the  Chroak!*. 
danger  lies  iu  applying  inch  general  apophthegms  to  -  v 
particular  cafes.  In  the  ttrtl  place,  it  mult  be  obfer- 
ved,  that  no  torged  books  will  exactly  fuit  Mr  R.'s 
purpose,  bui  fuch  as  pretend  to  be  the  author**  own 
hand-writing  ;  nor  any  inferiptious,  but  lucli  as  are 
Hill  extant  on  the  original  materials,  or  fuch  as  were 
known  to  be  extant  at  the  time  of  their  pretended  dif- 
covcry. Let  the  argument  be  bounded  by  tbefe  li- 
miis,  and  the  number  of  forgeries  will  be  very  much, 
reduced.  We  are  not  in  pmtefi'oii  oi  Cyriaeus /mico- 
n  nanus's  book;  but  if  we  were  governed  by  authority, 
we  ihould  think  that  the  teitimony  ot  Rcimllus  in  his 
favour  greatly  ovcrb dances  all  that  Augufltuus  has  faid 
to  his  prejudice.  The  opinion  of  Rciuctius  is  of  the 
more  weight,  becaufe  he  fufpccl*  Urlinus  ol  pnblslhiug 
counierfett  monuments.  We  like  wife  rind  the  molt 
eminent  critics  of  the  prettot  age  quoting  Cyriacus 
without  fufpicioii  (Pid.  Rohnkcn.  in  Titnsei  Lex.  Piar. 
p.  IO.  apud  Ceon,  ad  Gregor.  |>.  140.)  The  doctrine 
advanced  in  ihe  citation  from  Kardouin  is  exaQly 
conformable  to  that  writer's  ufual  paradoxes.  He 
wanted  to  deftroy  the  credit  of  all  the  Greek  and  La- 
tin writers.  But  infehptions  hung  like  a  mitliione 
about  the  neck  of  his  proji  A.  He  therefore  rcfolved 
to  make  fure  work,  and  to  deny  the  genuincnefa  of  as 
many  as  he  faw  convenient:  to cfieft  which  purpofe* 
he  intrenches  bimfelf  in  a  general  accufation.  It  the 
aoibor  of  the  dilTcrution  hud  qooted  a  few  more  pa* 
ragraphs  from  Hardouiu,  in  which  he  endeavours,  af- 
ter his  manner,  tolhowtlie  iorgery  ol  fume  inferip- 
tions,  he  would  at  once  have  ad  m  Sniftered  the  poifon 
and  the  antidote.  But  10  the  reveries  of  thai  learned 
madman,  refpecling  Greek  fuppolitiiious  cotnpuflnons 
of  this  nature,  we  IhaJI  content  onrfelves  with  oppoiing 
the  fentimenis  of  a  roodtrn  critic,  whofe  judgment  on 
thefubj>£t  of  fpurioos  inferiptions  will  not  be  oifpu- 
ted.  Maflci,  in  the  introduction  to  the  third  book, 
C.  I.  p.  Jl.  of  bis  admirable,  though  nnfin'flted,  work 
4*  ArU  Cntite  Laptdaria,  ofes  thefe  words:  Jrtfcrip. 
ttouutu  Grtect  l<sqntnt.u>n  commentitias,  p  cam  Lattnit 
Cbriiparemtti,  d  prehendi  pattcai ;  tteqtte  eniw  tiltttut  out' 
ni/io  c/l,  in  tauta  debacchuiitniM  fatfartemm  Lshiditie, 
mtnununti £:kui,  iu  quod it  ftbj  minus  licert ptitavciht. 
Argument*  eft ',  paitafjimat  ufque  in  hauc  d>  mat  ern- 
diets  vine,  tt  in  hoc  titerarutu  genere  pluritnum  verfatss 
rtyO*S  effi,  faipqne  damnutai. 

Bocks  of  CHkontcLESy  a  canonical  writing  of  the 
Old  Trilatnem.  It  is  uncertain  which  were  written 
firft,  tt»  BtUt  tf  Kittgt,  or  Tie  Chronicles,  fince 
they  each  rcter  to  the  other.  However  it  be,  the  lat- 
ter is  often  more  roll  and  comprehensive  than  the  for- 
mer. Whence  the  Greek  interpreters  csll  thefe  two 
books  rtc/cAtiTOftotf  Supplements,  Additions,  becaufe 
they  contain  fome  circnmtlaucr;  which  are  omitted  in 
the  other  hiftorical  books.  The  jews  make  bill  one 
book  of  the  Chronicles,  under  ibe  title  of  Dttrc 
Haiamim,  i.  t.  Jturnah  or  AuuetU,  Ezra  is  gene- 
rally believed  to  be  the  author  ol  thefe  hooks.  It  is 
certain  they  were  written  after  the  end  of  the  B^by- 
lonilh  captivity  and  the  firft  year  of  ;br  reign  of  Cy- 
rus, of  whom  mention  is  made  in  the  laft  chapter  of 
the  fecond  hook. 

The  Chicuichij  or  Faraleipcmena,  are  an  abridge. 

jB  a  mcnt 
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Cliromtlr.,  ment  of  all  the  facred  hiftory,  from  ihe  beginning  of 
Chrooo-  ti,e  jeWi<b  nation  to  their  firft  return  from  the  eapti- 
.  lo°y<  r  vity  taken  oat  of  ihofe  books  of  tbc  Bible  which  we 
fiill  have,  and  out  of  other  annals  which  ibe  author 
had  then  by  him.  The  defign  of  the  writer  was  to 
give  tbc  Jews  a  ferks  of  their  hiftory.  The  firft  book 
relates  to  the  rife  and  propagation  of  the  people  of 
Ifrael  from  A  Ham,  and  gives  a  punctual  and  exaA  ac- 
count of  the  reign  of  David.   The  fecond  book  few 


I 
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down  the  progrefs  and  end  of  the  kingdom  of  Judah,  Chrono- 
to  the  very  year  of  their  return  from  the  Baby  Jon  ifh  eian>. 
captivity.  Chrono- 
CHRONOGRAM,  a  fpecies  of  falfe  wit,  eonfift-  .  tof '  ■ 
ing  in  this,  that  a  certain  date  or  epoeha  is  expreOcd  by 
numeral  letters  of  one  or  more  verfes ;  fuch  is  that 
which  makes  the  mono  of  a  medal  (truck  by  Guftavus 
Adolphus  in  163a : 

CbiMVs  DVX,  ergo  trIVMphVs. 
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TREATS  of  time,  the  method  of  mcafuring  its 
pans,  and  adapting  thefe,  when  diftinguifhed  by 
proper  marks  and  characters,  to  part  tranfactiutis,  for 
the  illuftration  of  hiftory.  This  fcienee  therefore  con- 
lifts  of  two  parts.  The  firft  treats  of  the  proper  racj- 
furement  of  time,  and  the  adjuftment  of  its  fcvcral  di- 
vifjons-;  the  fecoad  of  fixing  the  dates  of  tbc  various 
events  recorded  in  hiftory,  and  ranging  them,  accord- 
ing to  the  feveral  diviuons  of  lime,  in  the  order  in 
which  they  happened. 

Chronology,  comparatively  fpeaking,  is  but  of  mo- 
dern date.  The  ancient  poets  appear  to  have  been  en- 
tirely unacquainted  wit!)  it ;  and  Homer,  the  nioft  ce- 
lebrated of  them  all,  mentions  nothing  like  a  formal 
kalcndar  in  any  part  of  his  writings.  In  the  moft 
early  periods,  the  only  mcafuremcnt  of  time  was  by 
the  feafons,  the  revolutions  of  the  fun  ami  tnoon  ;  and 
many  ages  rnnfl  have  elapfed  before  the  mode  of  com- 
putation by  dating  events  came  into  general  nfe.  Se- 
veral centuries  intervened  between  the  era  of  the  Olym- 
pic games  and  the  firft  hiAoriansi  and  fcvcral  more 
between  thefe  and  the  firft  authors  of  chronology. 
When  time  firft  began  to  be  reckoned,  we  find  its 
rfljcafures  very  indeterminate-  The  fiicccffion  of  Jo- 
no's  prtefteftes  at  Argos  ferved  Hcllanie;is  for  the  regu- 
lation of  his  narrative  *  while  Ephoros  reckoned  his 
matters  by  generations.  Even  in  the  hiftory  of  He- 
rodotus and  Thucydides,  we  find  no  regular  date  for 
the  events  recocded ner  was  there  any  attempt  to 
eAablilh.  a  fixed  era,  until  the  time  of  Ptolemy  Phila- 
dclpbns,  who  attempted  it  by  comparing  and  correct- 
ing the  datea  of  tbe  olympiads,  the  kings  of  Spar- 
ta, and  the  fncceffion  of  the  priefteftes  of  Juno  at  Ar- 
gos. Eratofthencs  and  Apollodorus  digefled  the  events 
recorded  by  chem  according  to  the  fucceflian  of  the  o- 
lymptads  and  of  the  Spartan  kings. 

The  uncertainty  of  the  mcafurcs  of  time  in  the  moft 
early  periods  renders  the  hiftories  of  thofc  times  equal- 
ly uncertain  i.  and  even  after  the  invention  of  dates 
and  eras,  we  fiiid  the  ancient  hiftorians  very  inatten- 
tive to  them,  and  inaccurate  in  their  computations. 
Frequently  their  eras  and  years  \ver«  reckoned  dif- 
ferently without  their  being  fenfiblc  of  it,  or  at  Icaft 
without  giving. Jthe  reader  any  information  concerning 
it;  a  circumftance  which  has  rendered  the  fragments, 
of  their  works  nuw  remaining  of  very  little  ufc  to  po- 
fterity.  The  Chaldean  and  Egyptian  writers  arc  ge- 
nerally acknowledged  to  be  fabulous;  and  Strabo  ac- 
quaints us,  that  Diodorus  Sicnlus,  and  the  other  early 


hiftorians  of  Greece,  were  ill  informed  and  credulous.  Andenthi- 
Hence  the  difagreemcnt  among  the  ancient  biftorians,  floriam  not 
and  the  extreme  confution  and  contradiction  wc  meet  *°  crc" 

'.v:r:i  ,;n  tui:  ;  -rin  ,:  ;hr  ir  wmk;..  Hi  i  I.T. u. .  :  rait  ur"L  ' 
AccfilauS  diligrec d  about  their  genealogies  ;  the  lat- 
ter rt-ject'd  the  traditions  of  HefioJ.  Timasus  se- 
cured Epborus  of  falfehood,  and  the  reft  of  the  world 
accufed  Timaens.  The  moft  fabulous  legends  were 
impofed  on  the  world  by  Herodotus ;  and  even  Thu- 
cydides and  Diodorus,  generally  accounted  able  lufto- 
rians,  have  been  convicted  of  error.  The  chronology 
of  the  Latins  is  ftill  more  uncrrisin.  The  records  of 
the  Romans  were  daftroyed  by  the  Gaols;  and  Fabius 
Pictor,  the  moft  ancient  of  their  hifionans,  was  obliged 
to  borrow  the  greaieft  part  of  h:s  information  from  the 
Greeks.  In  other  European  nations  the  chronology  is 
ftill  more  imperfect  and  of  a  later  date;  and  even  in  mo- 
dern times,  a  coufiderabte  degree  of  confufion  and  inac- 
curacy has  arifen  from  want  of  attention  in  the  blfleri- 
ans  to  afcertain  the  datea  and  epochs  with  prccifion.  5 

From  ihefe  obfervations  it  is  ubvious  how  neceffary  a  Utility  of 
proper  fyftein  of  chronology  mnft  be  forihe  right  under-  chnmolo- 
flanding of  hiftory, and  likcwiiehuw  very  difficult  it  mull  87- ],ft  of 
be  ro  eAablilh  fuch  a  fyftem.  In  this,  however,  feveral 
learned  men  have  excelled,  particularly  Julius  Africa-  ' 
nus,  Euficbius  of  Caefarea,  George  Cyncclle,  John  of 
Antioch,  Dennis,  Petan,  Cluviar,  Calvifuis,  U  filer, 
Simfon  Marfhant,  Blair,  and  Playfair.    It  is  (blinded, 

1.  On  aftronomical  obfervations,  particularly  of  the- 
eclipfes  of  the  fun  and  moon,  combined  with  the  cal- 
culation* of  the  eras  and  years  of  different  nations. 

2.  The  tcAhnotiies  of  credible  authors.  3.  Thofe 
epochs  in  hiftory  which  are  fo  well  attcflcd  and  deter- 
mined, that  they  have  never  been  contravened.  4.  An- 
cient medals, coins, monuments,  and  inferiptious.  None 
of  thefe,  however,  can  be  fofikicnily  intelligible  with-' 
out  an  explanation  of  the  firft  part,  which,  wchave 
already  obferved,  confiders  the  diviflons  of  time,  and 

of  which  therefore  wc  Jliall  treat  in  the  firft  place.  6 

Tbe  moft  obvious  divifion  of  time  is  derived  from  Of  the  di- 
the  apparent  revolutions  of  tbe  crleflial  bodies,  parti-  *«*on  of 
cularly  of  the  fun,  which  by  the  viciffitodes  of  day  and  <imc  mia 
night  becomes  evident  10  the  moft  barbarous  and  ig.  y8, 
norant  natrons.   In  ftrlA  propriety  of  fpceeh  the  «  ord 
day  fignifics  only  that  portion  of  time  during  which 
tbe  fun  dhfufca  light  on  any  part  of  the  earth ;  but  in 
the  moll  comprchenfive  ft  nfe,  it  includes  tbcnighi  al- 
fc,  and  is  called  by  chronologcrs  a  emii  day ;  by  aftio- 
nomers  a  natural,  and  fomctimcs  an  artijicial.  day. 

Bf 


Civil,  fofar, 
&c.  days 


C  K  R  o 

By  a  civil  day  is  meant  the  interval  betwixt  the 
fun's  departure  from  any  given  point  io  the  heavens 
and  next  return  to  the  fame,  with  as  much  more  as 
anfwers  to  its  diurnal  motion  eaftward,  which  is  at  the 
rate  uf  50  minutes  and  8  feconds  of  a  degree,  or 
3  minutes  and  57  feconds  of  time.  It  is  alfo  call- 
ed a  filar  day,  and  is  longer  than  a  ftdertat  one,  info- 
miKh  that,  if  the  former  be  divided  into  24  equal  part* 
or  hours,  the  latter  will  confilt  only  of  33  hoars  56 
minutes.   The  apparent  inequality  of  tbe  fun's  mo 
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will  be  at  half  an  hour  after  16  ;  and  fo  on  throughout 
the  different  months  of  the  year.  This  abfurd  method 
of  mcafuring  the  day  continues,  notwithftanding  fCVc- 
ral  attempts  to  fupprefs  it,  throughout  the  whole  of 
Italy,  a  few  provinces  only  excepted. 

The  fubdivilions  of  the  day  have  not  been  lefs  vari-  Various 
ous  than  the  computations  of  the  day  itfelf.    The  mod  fubdivifion* 
obvious  divifion,  and   which  could  at  no  time,  nor  in  of  the  day. 
no  age,  be  miftaken,  was  that  of  morning  and  evening. 
In  procefs  of  time  the  two  intermediate  points  of  noon 


10 


tion,  likewife,  ariiing  from  the  obliquity  of  the  «lip«    and  midnight  were  determined  j  and  this  divifion  in 

.  ■  .       >  ■  ■  •     .  1  1  _  c  .V  ~  _  .  '  _  _  r.  1          1  t          -1  :  ^ 
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tic,  produces  another  inequality  in  the  length  of  the 
days:  and  hence  the  difference  betwixt  real  and  ap- 
parent  time,  fo  thai  the  apparent  motion  of  tbe  ton 
cannot  always  lie  a  true  meafurc  of  duration.  Thofe 
inequalities,  however,  arc  capable  of  being  reduced  to 
a  general  flandard,  which  furnifbes  an  exact  meafure 
throughout  the  year  %  whence  arifes  the  difference  be- 
tween mean  and  apparent  time,  ss  is  explained  under 
the  article  Astronomy. 

There  have  been  very  confidcrable  differences  among  fecond  at  nine,  the  third  at  twelve,  and  the  fourth  at 
nations  with  regard  to  the  beginning  and  ending  of    three  in  the  morning.    The  firft  of  thtfe  divifions 


to  quarters  was  in  ufc  long  before  the  invention  of 
hours. 

From  this  fobdivifion  probably  arofe  the  method ' 
nfed  by  the  Jews  and  Romans  of  dividing  the  day  and 
night  into  lour  vigils  or  witches.    The  lirft  began  at 
l-.-n-ri:i:i,*,  or  t'.x  11;  the  r.rrniiig  ;  r  lit  i;:c-oi:-:l  a;  ;i  nr  ; 

the  third  at  twelve }  and  the  fourth  at  three  in  the  after- 
noon. In  like  manner  tbe  night  was  divided  into  four 
parts  1  tbe  firft  beginning  at  fix  in  the  evening,  the 


was  called  by  the  Jews  the  third  hour  of  the  day  ;  the 
fecond  the  ftxth  ;  the  third  the  ninth  %  and  the  fourth, 
the  tmttfth,  and  fomeiimes  the  eUvaiih.    Another  di- 


their  days.  The  beginning  of  the  day  was  counted 
from  funrifc  by  the  Babylonians,  Syrians,  PcrJuns, 
and  Indians.  The  civil  day  of  the  Jews  was  be  gun  from 

funrife,  and  their  facred  one  from  fonfett  the  latter  vifion  in  nfe,  not  only  among  the  naiions  abovemen- 
mode  of  computation  being  followed  by  tbe  Athe-  tioncd,  but  the  Greeks  alfo,  was  that  which  reckon- 
nians,  Arabs,  ancient  Gaols,  and  other  European  na-  ed  the  firft  quarter  from  funfet  to  midnight  s  the  fe- 
tions.  According  to  Tome,  the  Egyptians  began  their  cond  from  midnight  to  funrife  j  the  third,  or  morn- 
day  at  funfet,  while  others  are  of  opinion  that  they  ning  watch,  from  morning  to  noott ;  and  the  fourth  from 
computed  from  noon  or  from  funrife;  and  Pliny  in-  noon  to  funfet. 


it 
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forms  us  that  they  com  pitied  tbeir  civil  day  from  one 
midnight  to  another.  It  is  probable,  however,  that 
they  had  different  modes  of  computation  in  different 
provinces  or  cities.  The  Anfonians,  the  molt  ancient 
inhabitants  of  Italy,  computed  the  day  from  mid- 
night; and  the  aftronomcrs  of  Cathay  and  Oighur  in 
tbe  Eaft  Indies  reckoned  in  the  fame  manner.  This 
mode  of  computation  was  adopted  by  Hipparchus, 
Copernicus,  and  other  aftronomcrs,  and  is  now  in  com- 
mon ufc  among  onrfelves.  The  aftronmieal  day,  how- 
ever, as  it  is  called,  on  account  of  its  being,  ufed  in 
agronomical  calculations,  commences  at  noon,  and 
ends  at  the  fame  time  die  following  day.  The 
Mahometans  reckon  from  oue  twilight  to  another.  In 
Italy,  the  civil  day  commences  at  Tome  indeterminate 
paint  after  funfet t  whence  the  lime  of  noon  varies  with 
the  feafon  of  tbe  year.  At  the  fummcr  felrtice,  the 
dock  (hikes  16  at  noon,  and  19  a!  the  time  of  the 
winter  folftice.  Thus  alfo  the  length  of  each  day  dif- 
fers byfeveral  minutes  from  ibat  immediately  preceding 
or  following  it.  This  variation  requires  a  conliderabie 
difficulty  in  adjnfting  their  time  by  clocks.  Itisaccom- 
plifhed,  however,  By  a  fodden  movement  which  cor- 
rects the  difference  when  it  amounts  to  a  quarter  of  an 
hour  s  and  this  it  does  fometimes  at  the  eud  of  eight 
days,  fometimes  at  the  end  of  15,  and  fometimes  at  the 
end  of  49.    Information  of  all  this  is  given  by  a  print 


It  is  uncertain  at  what  time  the  more  minute  fub-  invention* 
diviiion  of  the  day  into  hoars  firft  commenced.   f,of  hours 
does  not  appear  from  the  writings  of  Mofcs  that  he  unc£^,*,,,•- 
was  acquainted  with  it,  as  he  mentions  only  the  morn- 
ing, mid-day,  evening,  and  funfet.    Her.ce  we  may 
conclude,  that  the  Egyptians  at  that  time  knew  bo- 
thing  of  it,  as  Mofcs  was  well  (killed  in  their  learning. 
According  to  Herodotus,  the  Greeks  received  the 
knowledge  of  the  twelve  hours  of  the  day  from  the 
Babylonians.    It  is  probable,  however,  that  the  divi-  - 
(ion  was  actually  known  and  in  ufc  before  the  name 
Awrwas  applied  toiti  as  Cenforiiuis  informs  us  that 
the  term  was  not  msde  ufc  of  in  Rome  for  300  years 
after  its  foundation  ;  nor  was  it  known  at  the  time 
the  twelve  tables  were  conftmfled. 

The  eaftern  nations  divide  the  day  and  night  in  a 
very  lingular  manner  ; the  origin  of  which  is  not  eafily 
discovered.  The  Cbinefe  have  five  watches  in  the  night,  . 
which  are  announced  by  a  certain  number  offtrokes 
00  a  bell  or  drum.   They  begin  by  giving  one  ftroke,  . 
which  is  anfwered  by  another ;  and  this  is  repeated  at 
the  diftaocc  of  a  minute  or  two,  until  the  fecond  watch  • 
begin,  which  is  announced  by  two  ftrokes ;  and  fo  on 
throughout  tbe  reft  of  the  watches.   By  the  ancient  ' 
Tartars,  Indians,  and  Pcrii.ins,  the  day  was  divided  into 
eight  parts,  each  of  which  contained  fevrn  hours  and  '  M- 
a  half.  The  Indians  on  the  coaft  of  Malabar  divide  Method  ol 


kalendar,  which  announces,  that  from  the  wih  of  the  day  into  fix  parts,  called  najika  ;  each  of  ihcfe  fix  csmputa. 


ed 

February,  forinflance,  to  tbe  24th,  it  will  be  noon  at 
a  quarter  pad  18';  from  the  24th  of  February  10  the 
6th  of  March,  it  will  be  noon  at  18  o'clock  prccifely; 
from  tbe  firft  of  June  10  the  13th  of  July,  the  hour  of 
noon  wilKbe  at  16  o'clock ;  on  the  13th  of  July  it 


parts  is  fubdivided  into  60  others,  called  venaigat  ;  the  tion  on  the 
venaiga  into  60  Lirftt ;  the  birpe  into  10  ienikaui ;  coaft  of 
the  kenikan  into  four  mattirtt ;  the  mature  into  eight  M"jl>ar  • 
iannimus  or  taigutdet  »  which  divifions,  accordingio 
our  mode  of  computation,  fUtid  as  follows. 

N-jika, 
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Najika,    Venaiga,    Birpc,  Kenikan,  Mattire,  Caignode. 

34  iuiu.  24  ire.  4  fee.  I  fee.  ice.  t',  i'tc. 
The  day  of  the  Chinefe  is  begun  at  mMnight,  aud  ends 
with  the  midnight  following.  It  it  divided  into  twelve 
hours,  each  diltingmlheJ  by  a  particular  nnme  and  fi- 
gure. They  *lfo  dividr  the  natural  day  into  too  parts, 
and  each  of  thefc  into  ico  minutes;  fo  that  tin  whole 
contains  10,000  minutes.  In  the  northern  parts  of 
Europe,  where  only  two  fcafons  are  reckoned  in  ibe 
year,  the  divilions  of  the  d ay  and  night  are  conlider* 
ably  larger  than  with  us.  In  Iceland  the  34  hours  ^ re 
divided  into  eight  parts  <  the  firft  of  which  com* 
menccs  at  three  in  the  morning;  the  fecond  at  five; 
the  third  at  half  an  hour  after  eight;  the  foonh  at 
eleven;  the  fifth  at  three  in  the  afternoon  $  the  lixch 
at  fix  in  the  evenings  the  fevenih,  at  right,  and  the 
latlat  midnight.  In  the  eaitern  part  or  TnrkcfUn, 
the  day  is  divided  into  twelve  equal  parts,  each  of 
which  is  diflinguifhed  by  the  name  01  fbme  animal. 
Thefe  ere  fobdivided  into  eight  ktkt  fo  that  the  whole 
i$  24  hours  contain  06  ieh. 
Divifi<>n$  The  modern  divifions  of  the  hour  in  ufe  among  us 
of  the  hour  |re  {n(a  m;on(cSt  ftconds,  thirds,  fourths,  tic.  each 

nutes  &c.  DC'nS  *  P»r»  °f  ine  former  fubeiivilinn^  By 

'  '  the  Chaldas.ins,  Jews,  and  Arab'ans,  the  hour  is  di- 
vided into  1080  frraples;  lb  thai  one  hour  contains 
60  mioutes,  and  one  minute  18  fcroples.  The  an- 
cient Perli  >ns  and  .Arabs  were  I  ike  wile  acquainted 
with  this  divifion;  but  the  Jews  arc  fo  ton d  of  it,  1  hat 
they  preu-nd  10  have  receivid  it  in  a  fnpernatura)  man* 
ner.  "  litaehar  (fay  ihey)  afcemlcH  into  heaven,  <nd 
brought  from  thence  1080  pans  for  the  benefit  of  the 
*4  nation." 

Method*       The  divifion  of  the  day  bein^  afcenatned,  it  fbon 
ofannounc-  became  an  object  to  indicate  in  a  public  manner  the  «x- 
bag  th«     piration  of  any  particular  hour  or  divifion ;  as  with- 
**"**'      out  fome  general  knowledge  of  this  kind,  it  would  be 
in  a  great  meafure  irrpotliblt  to  carry  on  hulintfs. 
The  methods  of  announcing  this  have  been  likewife 
very  different.   Among  the  Egyptians  it  was  cuflo- 
mary  for  the  prietts  to  proclaim  the  hours  ike  watch* 
men  amoug  as.   The  fame  method  was  follow  cd  at 
Rome ;  nor  was  there  any  other  method  of  knowing 
the  hours  until  the  yeaf  293  J3.  C.  when  Pipiiius 
Curfor  firft  frt  up  a  fun-dial  in  the  Capitol.    A  (Mil- 
lar method  is  praclifed  among  the  Tu*ks,  whole  priefts 
proclaim  from  the  top  of  their  mofqm-s,  tlie  cock* 
crowing,  day-brraR,  mid -day,  three  o'clock  in  the 
afternoon,  and  twilight,  bving  their  appoinitd  times 
ts     of  worfhip. 
favemion      As  this  mode  of  proclaiming  the  hour  could  not  but 
ofinAra-   be  very  inconvenient  as  well  as  imperfect,  the  iiitro- 
menttfor    duclion  of  an  inftrument  which  every  one  could  have 
this  par*    ja  his  polfc (Son, and  which  might  anfwer  the  fame  pur- 
P°'e-        pofet  mttft  have  been  confidertd  as  a  valuable  acquit.* 
tion.   One  of  the  firft  of  theft  was  the  clepfydra  or 
•  gce  Qi^p.  water  clock  *.   Various  kinds  of  thefc  were  in  ufe 
Jjira.        among  the  Egyptians  at  a  vr ry  early  period.    Thr  iti- 
ventioif  of  the  inftrument  is  attributed  to  Thoth  or 
Mercury,  and  it  was  af  erwards  improvrd  by  Ctrfibus 
of  Alexandria.   It  was  a  common  meafure  of  time 
among  the  Greeks,  Indians,  and  Chaldaeans,  as  wrll  as 
the  Egyptians,  but  was  not  introduced  into  Rome  till 
the  lime  of  Scipio  Nsfica.   The  Chinefe  aftronomers 


have  long  made  ufe  of  it ;  and  by  its  means  divided 
the  zodiac  into  twelves  parts ;  hut  it  is  a  very  inac- 
curate mcafnrc  ot  time,  varying,  not  only  according  to 
the  quantity  ol  waier  in  the  veDel,  but  according  to 
the  Hate  of  the  atmofphcre. 

The  clrpfydra  was  fncceeded  by  the  gnomon  or 
fun-dial.— This,  at  firft,  was  no  more  then  a  Hilt  e- 
rected  perpendicularly  to  the  horizon ;  and  it  was  * 
long  time  before  the  principles  ot  it  came  to  be  tho- 
roughly umierlfooj.  The  invention  is  with  grist 
probability  attributed  to  the  Babylonians,  (win  w&om 
the  Jews  receivrd  it  brfore  the  time  of  Ahaz,  when 
we  know  that  a  fun-dial  was  already  erected  at  Jcni» 
falcm.  1  he  Chinefe  and  Egyptians  alio  were  ac- 
quainted wnh  the  ufc  ot  the  dial  ai  a  very  early  pe- 
riod, and  it  was  confidcrably  improved  by  Anaximan* 
der  or  Anaxuucnes ;  one  of  whom  is  tor  that  rtafon 
looked  up»n  to  be  the  inventor.  Various  kinds  of 
dials,  however,  were  invented  and  made  ufe  of  in  dif- 
ferent nations  long  before  their  introduction  at  Home. 
The  firft  creeled  in  that  city,  as  has  been  already  men- 
tioned, was  that  by  Papirtus  Curibr;  and  30  years 
after,  Valerius  MuTaia  brought  one  from  Sicily, 
which  was  ufed  in  Rome  tor  uo  lefs  than  99  years, 
though  conftn&td  for  a  Sicilian  latitude,  and  con- 
fequciiily  incapable  of  Ihowing  the  hours  exaclly  in 
any  other  place ;  hut  at  lafi  another  was  conltrulUd 
by  L.  Pbili|>pus,  capable  of  mtaturing  time  with  great* 
er  accuracy. 

Ii  was  long  afn  r  the  inveniion  of  dials  before  man- 
kind brgnn  10  form  any  idea  01  rlorl  s ;  nt  risiiwell 
kuown  ai  what  period  ih<y  » ere  firft  ihveuitii.  A 
clock  was  f«  nt  ly  rVpe  Paul  I.  to  Ptpm  king  of 
France,  which  at  ihai  limt  w»s  fuppottd  to  be  the 
only  «ne  in  the  world.  A  v-  ry  carious  one  was  alfo 
fentto  Charles  the  Great  from  rhekhalil  Haioi*nAt- 
rafebid,  allied  the  hiftorians  of  ibe  time  fptak  ot  wilh 
furpflc  and  aumiraiM  n  :  but  the  greatelt  improvement 
was  rhat  of  Mr  Huyt  ens,  who  aided  the  pendulum  to 
it.  Still,  however,  the  inttrunicnts  for  dividing  time 
were  found  to  be  inaccurate  for  nice  puipofc*.  The 
exp-nbon  of  the  matt  rials  t-y  heat,  and  their  con- 
traction  by  cold,  mould  canfe  a  very  perceptible  al- 
tf  ration  in  ihe  going  of  an  inftrument  in  the  fame 
place  at  different  times  of  the  year,  and  «  iich  more 
tf  carried  from  one  climate  to  another.  Venous  me- 
thods have  been  contrived  to  corn  ft  this;  which  in- 
deed can  be  done  viry  affrCiuaKy  at  land  by  a  certain 
con  ft  ruction  of  the  pendulum  ;  bnt  at  fea,  uk<rr  »  pen- 
dulum cannot  be  ufed,  the  inaccuracy  is  of  couic- 
qur  nee  much  grtttert  nor  was  it  thought  p> dibit  to 
com  A  the  errors  arifing  from  thefecaufes  in  >ny  to- 
lerable degree,  until  the  late  inveniion  ot  Mr  Har- 
rt foil's  time-piece,  which  may  be  confidered  as  making 
perhaps  as  n<  ar  an  approach  to  perferiion  as  pofltblc. 

Having  thus  given  an  account  of  the  more  minute 
dlvifions  of  time,  with  the  methods  of  meafuring 
them,  We  muft  now  proceed  to  the  larger  ;  which  more 
propnly  belong  to  chronology,  and  which  muff  be 
kept  on  record,  as  no  inftrument  can  be  made  to  le 
point  them  out  Of  thefc  the  divifion  into  weeks  of  of  weeks. 
f<  ven  days  is  one  of  the  mofl  ancient,  and  probably 
took  place  from  the  creation  of  the  world.  Some, 
indeed,  arc  of  opinion,  that  ihc  week  wasjnve ntcd 
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Come  time  after  for  «he  mure  convenient  notation  of 
time  ;  but  whatever  may  be  in  this,  we  are  certain 
thai  it  it  01  me  hrg  iett  antiquity,  and  even  the  molt 
rude  and  barbarous  uattons  have  made  uftof  ii.  It  is 
Angular  indeed  that  the  Greeks,  notwithitanJing  their 
learning  thoalJ  have  been  iguorant  of  this  t'mlioti; 
and  M.  Goguct  in  for  ins  us,  ibai  w»ey  were  alinoft  the 
only  nation  who  were  fo.  By  tbem  the  mouth  of  30 
days  was  divided  into  three  times  10,  and  the  days  of 
it  named  accordingly.  Thus  the  15th  day  0}  the 
mooth  was  called  the  ftetad  fifth,  or  fifth  of  the  fc- 
cond  tenth ;  the  24th  was  called  the  third  fourth,  or 
the  fourth  day  of  the  third  tenth.  This  method  was 
in  nfe  in  the  days  of  Hclwd,  audit  was  not  until  ft- 
vcral  ages  had  elapfed,  that  the  nfe  of  weeks  was  re- 
ceived into  Greece  from  the  Egyptians.  The  inha- 
bitants of  Cathay,  in  the  northern  parr  of  China,  were 
likewife  unacquainted  with  the  week  of  feveu  days, 
dut  divided  the  year  into  fix  parts  of  60  days  each. 
Tbey  had  alfo  a  cycle  of  if  days,  which  they  ufed 
as  a  week.  The  week  was  likewife  unknown  to  the 
ancient  Pcrftans  and  to  the  Mexicans;  the  former 
having  a  different  name  for  every  day  of  the  month, 
and  the  latter  making  life  of  a  cycle  of  13  days.  By 
almort  all  other  nations  die  week  of  ftven  days  was 
l7  adopted. 

Of  holiday*  It  is  remarkable,  that  one  day  in  the  week  has  al- 
ways been  accounted  as  faered  by  every  nation.  Thus 
Saiurday  was  confecratcd  to  pious  purpofts  among 
the  Jews,  FriJay  by  the  Turks,  Tuefday  by  the  Afri- 
cans of  Guinea,  and  Sunday  by  the  Cnriftians. 
Hence  alfu  the  origin  of  FtrUt  or  holidays,  frequently 
madeofenf  iu  fyflems  of  Chronology  ;  and  which  a- 
rofe  from  the  followiug  cirenmftance.  In  the  church 
of  Rome  the  old  ccclefiaftical  year  brgin  with  Ratter* 
week ;  all  the  days  of  which  were  called  Ftri*  or 
Firiati,  that  is,  holy,  or  lac  red  days;  and  in  proeeft 
of  time  the  days  ol  other  weeks  came  to  be  diilin* 
gnilhed  by  the  fame  appellation,  for  the  two  following 
reafons:  t.  Becaufe  every  day  ought  to  be  holy  in  the 
eftimatton  of  a  Cbriflian.  2.  Becaufe  all  days  arc 
holy  to  ecclcfiaftics,  whofe  lime  ought  to  be  entirely 
devoted  to  religious  worihip. —  The  term  vuk  is 
fotnetimes  ofed  to  lignify  fcven  years,  not  only  in  the 
prophetical  writings,  but  likcuif-  by  profane  authors; 
thus  Varro,  in  his  book  lufcribed  Htbdamadtt,  in- 
forms, that  he  bad  then  entered  the  i.tii  week  of  his 
,g  years. 

Ofmontlu.  The  next  divifion  of  time  fnperior  to  weeks,  is  that 
of  vuHthi.  This  appears  to  have  been,  if  nut  coeval 
with  the  creation,  at  lead  in  ufe  before  the  flood.  As 
this  divifioa  is  naturally  pointed  out  by  the  revolution 
of  the  moun,  the  months  of  all  nations  were  origi- 
nally lunar  t  until  after  Tome  confide rab'.e  advances 
bad  been  made  in  (cience,  the  revolutions  of  that  lu- 
minary were  compared  with  the  fun,  and  thus  the  li- 
mits of  the  month  fixed  with  greater  accuracy.  The 
divrlionof  the  year  into  12  months,  as  being  found- 
ed on  the  number  of  full  revolutions  of  the  moon  in 
that  time,  basaifb  been  very  general;  though  Sir  Juhn 
Chardin  informs  us,  that  the  Prrfians  divided  the  year 
into  24  months ;  and  the  Mexicans  inio  18  months  of 
30  days  each.  The  months  generally  contained  30 
days,  or  29  and  ;o  days  alternately ;  though  this  rule 
was  fer  from  being  withouc  exception.   The  months 
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of  the  Latins  confjfled  of  16,  18,  22,  or  36  dayst 
and  Romulus  gave  his  people  a  year  of  to  mouths 
an  J  304  days.  The  Kamtfchadale*  divide  the  year 
inio  10  mouths ;  reckoning  the  time  proper  for  la- 
bour to  be  nine  months,  and  the  winter  ftafi»n,  when 
they  arc  obliged  to  remain  inactive,  only  as  one 
month. 

It  h  ^s  been  a  vrry  ancient  cuftom  to  give  names  to 
the  different  months  of  the  year,  though  ibis  appears 
ro  have  been  more  modern  than  the  departure  of  the 
lfraelites  out  ot  Egypt,  as  they  would  otherwife  un- 
doubtedly have  carried  it  with  them »  but  for  a  con- 
fiderahle  time  after  their  fcitlcment  in  Canaan,  they 
diflinguihtd  the  months  only  by  the  nsmes  of  firft, 
fecund,  ©■-.  After  their  return  from  the  Babylo- 
nith  captivity,  they  adopted  ihe  names  given  to  the 
months  by  tbe  Chaldaeans.  Othtr  nations  adopted 
various  names,  and  arranged  the  months  thetnCelves 
according  to  their  fancy.  From  this  lad  circumfUnce 
arifes  the  variety  in  the  dates  of  the  months  ;  for  as- 
the  year  has  been  reckoned  from  different  figns  in  the 
eoiiptk,  neither  the  number  nor  the  quantity  or  months 
have  been  the  fame,  and  their  lituation  has  likewife 
been  altered  by  the  intercalations  neceffary  to  be' 
made. 

Theft  intercalations  became  neceflary  on  account 
of  tbccxccfs  of  the  War  above  the  lunar  year;  and 
the  months  compofed  of  intercalary  days  are  like- 
wife  called  embiftftufl.  Theft  embolifmal  months  arc 
cither  natural  or  tiviL  By  tbc  former,  the  folar  and 
lunar  years  are  adiufted  to  one  another;  and  the  lat- 
ter anfts  from  the  defeel  of  tbe  civil  year  itftlf.  The 
*i*r  of  the  Jews,  which  always  confills  of  30  days,  is 
an  example  of  the  natural  embolifmal  month. 

The  Romans  had  a  method  of  dividing  their  months 
into  kalends,  nones,  and  ides.  The  firtl  was  derived 
from  an  old  word  m/p,  "  to  call" ;  brcaufe,  at  every . 
new  moon,  one  of  the  lower  dafs-  of  prielh  sffcmbled 
the  people,  and  called  over, or  announced,  as  many  days 
as  interv  encd  betwixt  that  and  the  nones,  in  order  to 
notify  the  difference  of  times  and  the  return  of  fefttvals'. 
The  2d,  3d,  4th,  51b,  6th,  and  7th  of  March,  May, 
My,  and  October,  were  the  nones  of  thefc  months; 
but  in  tbc  other  mouths  were  the  2d,  3d,  4th  and  5th 
dayi  only.  Thus  the  5th  of  January  was  its  nones; 
the  4th  wss  pridte  nonarumt  the  third,  tertit  nouer un:, 
&c.  The  ides  contained  ei&ht  days  in  every  month, 
and  were  nine  days  diflant  from  the  nonrs.  Thus  the 
151b  day  of  the  four  months  already  mentioned  was 
tbe  ides  of  them;  but  in  the  others  the  13th  was  ac- 
counted asfuch;  the  12th  was  prliit  iduum,  and  the 
nth  tertio  iduum.  The  ides  were  succeeded  by  the 
kalends;  the  14th  of  January,  forioltancc,  being  the 
i9ihkalcndof  February;  the  ijth  was  the  18th  ka- 
lend;  and  fo  on  till  the  31ft  of  January,  which  was 
frtdte  kaltn&arum;  and  February  1  ft  was  the  kalendf. 

Among  the  European  nations  the  month  is  either  Aftronomi- 
aftronomical'  or  civil.    The  former  arc  mcsfured  by  «.al  and «i* 
the  motion  of  the  heavenly  bodies ;  the  civil  conlifts  of  vili 
a  certain  number  of  days  fpecified  by  the  laws,  or  by 
tbc  civil  inftitutions  of  any  nation  or  ibekty.  The 
agronomical  months,  being  for  the  moll  part  regulated 
by  tbe  motions  of  the  fun  and  moon,  are  thus  divided, 
into  folar  and  lunar,  of  which  the  former  is  fotnetimes 
alfo  called  civil.    The  altronomical  folar  month  is  the 
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'time  which  the  fun  takes  up  in  palling  through  a  fign 
of  the  ecliptic  The  lunar  month  is  periodical,  fyno- 
dical,  fidereal,  ami  civil.  The  fynodical  lunar  month 
is  the  time  that  partes  between  any  conjunction  of  the 
moon  with  the  fun  and  the  conjuudioo  following.  It 
includes  the  motion  of  the  fun  eaftward  during  that 
times  fo  that  a  mean  lunation  conlifts  of  aod.  12b. 

.44'  »"  8921.  The  fidereal  lunar  month  is  the  time 
of  the  mean  revolution  of  the  moon  with  regard  to  the 
fixed  ftars.  As  the  equinoctial  points  go  backwards 
about  4"  in  the  fpaceof  a  lunar  month,  the  moon  muft, 
in  confequcnee  of  thisretrecoflion,  arrive  at  the  eqoi- 
nox  fooncr  tban  at  any  fixed  JUr,  and  confeqaently 
the  mean  fidereal  revolution  muft  be  longer  than  the 
mean  periodical  one.  The  latter  confiftsof  27d.  ?b. 
,43'  4"  6840.  The  civil  lunar  month  is  computed 
from  the  moon,  to  anfwer  the  ordinary  purpoi'cs  of 
life;  and  as  it  would  have  been  inconvenient,  in  the 
computation  of  lunar  months,  to  have  reckoned  odd 
parts  of  days,  they  have  been  compofed  of  30  days,  or 

of  30  and  30  alternately,  as  the  nearefl  round  num- 
bers. When  the  month  is  reckoned  from  the  fir  It  ap- 
pearance of  the  moon  after  her  e©njuti£lion,  it  is  call- 
ed the  month  »f  iliumntthn.  The' Arabs,  Turks,  and 
other  nations,  who  ufc  the  era  of  the  Hegira,  follow 
this  method  of  computation.  As  twelve  lunar  months 
however,  are  11  days  Ids  than  a  folar  year,  Julius 
Csefar  ordained  that  the  month  mould  be  reckoned 
from  the  courfe  of  the  fun,  and  not  of  the  moon  ;  and 
that  they  mould  confift  of  30  and  ;t  days  alternately, 
February  only  excepted,  which  was  to  confift  of  28 
days  commonly,  and  of  39  in  leap-years. 

The  higheft  natural  divifion  of  time  is  into  years. 
At  firft,  however,  it  is  probable  that  the  courfe  of  the 
fun  through  the  ecliptic  would  not  be  obferved,  but 
that  all  nations  wor.ld  meafiitc  their  time  by  the  revo- 
lutions of  the  moon.  We  are  certain,  at  lew,  that  the 
Egyptian  year  conMed  originally  of  a  fingle  lunation  s 
though  at  length  it  included  two  or  three  months,  and 
was  determined  by  the  ftated  returns  of  the  feafons. 
As  the  cafteni  nations,  however,  particularly  the  E- 
gyp'.ians,  Chaldeans,  and  Indians,  applied  thrmfelves 
in  very  early  periods  to  aftronomy,  they  found,  by 
comparing  the  motions  of  the  futi  and  moon  together, 
that  one  revolution  of  the  former  included  nearly  13  of 

•the  latter.  Hence  a  year  of  12  lunations  was  formed, 
in  every  one  of  which  were  reckoned  30  days}  and 
hence  alfothe  divifidn  of  the  ecliptic  into  360  degrees. 
The  lunifolar  year,  con  lifting  of  360  days,  wasinufe 
long  before  any  regular  intercalations  were  made; 
and  hilWians  inform  us,  that  the  year  of  all  ancient 
stations  was  lunifolar.  Herodotus  relates,  that  the 
Egyptians  firft  divided  the  year  into  12  parts  by  the 
nfiirtancenf  the  ftars,  and  that  every  part  confided  of 
30  days.  The  Thcbans  corrected  this  year  by  adding 
5  intercalary  days  to  it.  The  old  Chaldean  year 
was  alfo  reformed  by  the  Mtdes  and  Pcrfians;  and 
fome  of  the  Chine fe  miiTionaries  have  informed  us, 
that  the  lunifolar  year  was  alfo  corrected  in  China.: 
and  that  the  folar  year  was  ascertained  in  that  country 
10  very  couliderable  exactnefs.  The  Latin  year,  before 
Numa's  correction  of  it,  confiftcd  of  360  days,  of 
which  304  were  divided  into  ten  months;  to  which 
were  added  two  private  months  not  mentioned  in  the 
kalendar. 

3 


LOGY. 

The  imperfection  of  this  method  of  competing 
time  is  now  very  evident.   The  lunifolar  year  was 
about  5!  days  (hortcr  than  the  true  folar  year,  and  as 
much  longer  than  the  lunar.    Hence  the  months  could 
not  long  con  efpond  with  the  feafons,  and  even  in  fo 
lhort  a  time  as  34  years,  the  winter  months  would  have  ,0 
changed  places  with  thofe  of  fummer.   From  this  rt-  Bjptina- 
pid  variation,  Mr  Play  fair  takes  notice  that  a  pafiage  tion  of  a 
in  Herodotus,  by  which  the  learned  have  been  exceed-  Paffage  in 
ingly  puzzled,  may  receive  a  fatisfactory  folution,  nit.  H-roJ<'1--- 
that  "  in  the  time  of  the  ancient  Egyptian  kings, 
the  fun  had  twice  arifen  in  the  place  where  it  had  for- 
merly fe»,  and  twice  fet  where  it  had  arifen."  By 
this  he  fuppoies  it  is  meant,  "  that  the  beginning  of 
the  year  had  twice  gone  through  all  the  ftgns  of  the 

ccliptir  ;  s;u!  thai  li.r  f.rn  hid  nfrn  and  C-S  twice  i.i 
everyday  and  month  of  the  year."  This,  which  fome 
have  taken  for  a  proof  of  moft  extravagant  antiquity, 
he  further  obferves,  might  have  happened  in  138  years 
only  j  as  in  that  period  there  would  be  a  difference  of 
nearly  two  years  between  the  folar  and  lunar  year. 
Such  evident  imperfections  could  not  but  produce  a 
reformation  every  where;  and  accordingly  we  find 
that  there  was  no  nation  which  did  not  adopt  the  me- 
thod  of  adding  a  few  intercalary  days  at  certain  inter- 
vals. We  are  ignorant,  however,  of  the  perfon  who 
was  the  firft  inventor  of  this  method.  The  Thtban 
pricfts  attributed  the  invention  to  Mercury  or  Tboth ; 
and  it  is  certain  that  they  Were  acquainted  with  the 
year  of  365  days  at  a  very  early  period.  The  length 
of  the  folar  year  was  reprefentcd  by  the  celebrated 
golden  circle  of  Ofymandyas  of  36$  cubits  circumfe- 
rence 1  and  on  every  cubit  of  which  was  inferibed  a 
day  of  the  year,  together  with  the  lulaicai  rifmgs  and 
fetrings  of  the  ftars.  The  monarch  is  fuppofed  to. 
have  reigned  in  the  tith  or  13th  century  before  the 
Ciiriftian  era. 

The  Egyptian  folar  year  being  almoft  fix  hours  Great  e- 
fhorter  than  the  true  one,  this  inaccuracy,  in  procefs  gyptian 

time  produced  another  revolution  ;  for  fome  circum-  year,  orca- 
flances  attending  which  fcrve  to  fix  the  date  of  the  dif-  nicular  «7* 
covcry  of  the  length  of  the  year,  and  which  from  the cle' 
above  defcription  of  the  golden  circle,  wc  may  fuppofe 
to  have  been  made  during  the  reign  of  Ofymandyas. 
The  inundation  of  the  Nile  was  annually  announced 
by  the  heliacal  riling  of  Sirius,  to  which  the  reformers 
of  the  kalendar  adjuiled  the  beginning  of  the  year,  fop- 
pofmg  that  it  would  have  remained  immoveable.    In  a 
number  of  years,  howevcr,it  appeared  that  their  fttppo- 
fitions  in  this  were  ill-founded.  By  reafonof  the  ine- 
quality ahovcmcniioned,  the  heliacal  rifmgs  of  Sirius 
gradually  advanced  nearly  at  the  rate  -of  one  day  in  - 
four  years;  fo  that  in  1461  years  it  completed  a  revo- 
lution, by  ariling  on  every  fneceeding  day  of  the  year, 
and  returning  to  the  point  originally  fixed  for  the.  he- 
ginning  of  the  year.    This  period,  equal  to  1460 
Julian  years,  was  termed  the  great  Egyptian  je*r,  or  4, 
tanhuUr  ey§/e.    From  the  accounts  we  have  of  the  of  the 
time  that  the  canicular  cycle  was  renewed,  the  lime  of  time  whf» 
its  original  commencement  may  be  gathered  with  to*  *l  mm" 
lerabie  certainty.   This  happened,  according  to  Cen-  menfe-- 
forinus,.  in  the  1381b  year  ot  the  Chrifiian  sera.  Rec- 
koning backward  therefore  from  this  time  for  1460 
years,  we  come  to  the  year  B.  C.  133a,  when  the  Cm 
was  in  Cancer,  about  14  or  15  days  after  the  forumcr. 

folfticc 
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folftke,  which  happe  ned  on  July  51b.    The  Egyp- 
tians uleil  no  intercalation  till  the  time  oS  AuguStus, 
when  the  corrected  Julian  year  was  received  at  Alex- 
andria by  his  order ;  but  even  this  order  was  obeyed  on- 
ly by  the  Greeks  and  Romans  who  rtfided  in  that  city; 
the  fnperftitious  natives  refuSine  to  make  any  addition 
to  the  length  of  a  year  which  had  been  fo  long  efta- 
M      bliflied  among  tltem. 
Uncertain-     We  are  not  informed  it  what  precife  period  the 
ty  of  the    true  year  was  obferved  to  confifl  of  nearly  fix  hours 
time  when  morc  ,],a„  tne  365  days.  Though  the  pricfls  of  Thebes 
the  true 
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claim  the  merit  of  the  difcovery,  Herodotus  makes 


waVdlfco-  no  mention  of  it »  neither  did  Thales,  who  introduced 
Ycrcd.       'he  year  of  365  days  into  Greece,  ever  ufe  any  inter- 
calation.   Plato  and  Eudoxos  are  faid  to  have  obtain- 
ed it  at  a  fecret  from  the  Egyptians  about  80  years 
after  Herodotus,  and  10  have  carried  it  into  Greece  j 
which  Showed',  that  the  knowledge  of  this  form  of  the 
year  was  at  that  time  recent,  and  only  known  to  a  few 
„      learned  men. 
Years  of       The  year  of  the  ancient  Jews  was  lunifolar  ;  and 
the  Jews,   we  are  informed  by  tradition,  that  Abraham  preferved 
&c.  in  his  family,  and  transmitted  to  pofterity,  the  Chal- 

dean form  of  the  year,  confuting  of  360  days;  which 
remained  the  fame  without  any  correction  until  the 
date  of  the  era  of  Nabonaflar.  The  folar  year  was 
adopted  among  them  after  their  return  from  the  Ba- 
bytonilh  captivity ;  but  when  Subjected  to  the  fuccef- 
fors  of  Alexander  in  Syria,  they  were  obliged  to  admit 
the  lunar  year  into  their  kalendar.  In  order  toadjuft 
this  year  to  the  courfe  of  the  fun,  they  added  at  cer- 
tain periods  a  month  to  Adar,  formerly  mentioned, 
and  called  it  Ve  Adar.  They  compofed  alfo  a  cycle 
of  to  years,  in  feven  of  which  they  inferted  the  inter- 
calary month.  This  correction  was  intended  to  regu- 
late the  months  in  fneh  a  manner,  at  to  bring  the  1 5th 
of  Nifan  to  die 'equinoctial  point;  and  likewife  the 
courfes  of  the  fcafons  and  feafts  in  fucb  a  manner,  that 
the  corn  might  b«  ripe  at  the  paflbver  as  the  law  re- 
quired. , 

We  (hall  not  take  up  the  reader's  time  with  any  fur- 
ther account  of  the  years  made  nfc  of  by  different  na- 
tions, all  of  which  are  refolved  at  .laft  into  tkehuuV 
folar,  it -will  be  fufficient  to  mention  the  improve- 
ments  in  the  kalendar  made  by  the  two  great  reformers 
Reforma-  of  it,<-  latins  CseSar,  and-  Pope-  Gregory  XIIL  The 
tion  of  th«  inftitatiori  of  the  Roman  year  by  Romulus  has  been  al* 
kalendar    ready-  taken-  notice  of   but  as  this  was  evidently 
by  Julius  -  very  imperfect,  Kama,  on  his  advancement  to  die 
C*r»rand  ji,rone>  undertook  to-reform  iu-  With  a  defign  to  make 
tf«rv         4  comP'etc  lunar  year  of  it,  he  added  50  days  10  the 
304  of  Rom iihis ;  , and  from-  everyone  of  hit  months, 
which  confjflcd  of  31  and  30  days,  he  borrowed  one 
day.    Of '  thefe  additional  days  he  compofed  two 
months }  calling  the- one  January*  and  the  other  Fe- 
bruary.   Various  other  corrections  and  adjustments 
were  made;  but  when  Julius  CaEfar  obtained  the  fove- 
re'ignty  of  Rome,  he  found  that  the  months  had  con- 
siderably receded  from  the  feafons  to  which  Numa  had 
adj  lifted  them.  To  bring  thecu  forward  to  their  places, 
he  formed  a  year  of  15  months,  or  44J  days ;  which, 
en. account  of  its  length,  and  the  defign  with  which  it 
was  formed,  has  been  called  the  year  tj  coisfufiin.  It 
terminated  00  the  firft  of  January  45  B.  C.  and 
from  this  period  the  civil  year  and  months  were  re- 
Vox,  IV. 


gulated  by  the  courfe  of  the  fun.  The  year  of  Nu- 
ma being  ten  days  Shorter  than  the  Solar  year,  two 
days  were  added  by  Julius  to  every  one  of  the  months 
of  January,  Auguft,  and  December;  and  one  to  A- 
pril,  June,  September,  and  November.  He  ordained 
likcwtfe,  that  an  intercalary  day  Should  be  added  every 
fourth  year  to  the  month  of  February,  by  reckoning 
the  24th  day,  or  Sixth  of  the  kalends  of  March,  twice 
over.  Hence  this  year  was  ftyled  tiffexti/e,  and  alfo 
ltaf>-jear,  from  its  leaping  a  day  more  than  a  common 
year- 

The  Julian  year  has  been  nfed  by  modern  chronolo- 
gers,  as  being  a  meafure  of  time  extremely  Simple  and 
fufficienily  accurate.  It  is  Still,  however,  fomewhat 
i  111  perfcifl ;  for  as  the  true  folar  year  conSifts  of  365d. 
jh.  48'  4JV"»  it  appears  that  in  131  years  after  the 
Julian  correction*  (he  fun  muft  have  arrived  one  day 
too  won  at  the  equinoctial  point.-  During  Csefar's 
reign  the  vernal  equinox  had  been  obferved  by  Sofige- 
neson  the  ajib  of  March ;  hot  by  the  time  of  the 
Nicene  council  it  had  gone  backward  to  the  21  St. 
Thecaufeof  the  error  was  not  then  known  t  but  in 
IJ82,  when  .the- equinox  happened -on  the  itth  of 
March  it  was  thought  proper  to  give  the  kalendar  its 
laft  correction.  Pope  Gregory  XIII.  having  invited 
to  Rome  a  considerable  number  of  mathematicians  and 
astronomers,  employed  ten  years  in  the  examination  of 
their  Several  formulae,  and  at  laft  gave  the  preference  to 
that  of  Alofia  and  Antoninus  Lelius,  who  were  bro- 
thers. Ten  days  were  now  cat  off  in  the  month  of 
October,  and  the  4th  of  that  month  was  reckoned  the 
IJthi  .To  prevent  the  fcafons  from  receding  in  time 
to  come,  he  ordained  that  one  day  fhould  be  added 
every  fourth  or  biffcxtile  year  as  before  ;  and  that  the 
i6oodi  year  of  the  Cbrilitan  era,  and-  every  fourth 
century  thereafter,-  Should  be  a  bilfexiile  or  leap  year. 
One  day  therefore  is  to  be  intercalated  in  the  years 
2000,  2400,  2800,  Sec.  but  in  the  other  centuries,  as 
1700,  1800,  1900,  2 too,  &C.  it  Is  to  be  fuppreffed 
and  thefc  are  to  be  reckoned  as  common  years.  Even 
this  correction,  however,  is  not  absolutely  exact  i  but 
the  error  mult  be  very  ioconiiderable,  and  Scarce  a- 
mouniing  to  a  day  and  a  half  in  5000  years.  ». 

The  commencement  of  the  year  has  been  deter-  Comt 
mined  by  the  dare  of  Some  memorable  event  or  occur-  mencement 
rence,  fitch  as  the  creation  of  the  world,  die  oniver-  0*,6«  vew. 
Sat  deluge,  a  conjunction  of  planets,  the  incarnation  of 
our  Saviour,  8tc.  and  of  courfe  has  been  referred  to 
different  points  in  (he  ecliptic.  The  Chak'xan  and 
the  Egyptian  years  were  dated  from  the  aotmnnal 
equinox.  The  eccW-fuftical  year  of  the  Jews  began  in 
the  Spring ;  .but  in  civil  affairs,  they  retained  the  epoch 
of  the  Egyptian  year.  -  The  ancient  Chinrfe  reckoned 
from  die  new  moon  nearcft  to  the  middle  of  Aquarius? 
bat,  according  to  Some  recent  accounts,  the  beginning 
of  their  year  was  transferred  (B.  C.  1740)  to  the  new 
moon  nearcft  to  the  winter  Sol  ft  ice.  This  likewife  is 
the  date  of  the  Japanefe  yean.  Diemfchid,  or  Gem- 
fchid,  king  of  Pertia,  ebfervrd,  on  the  day  of  bis  pub. 
lie -entry -into  Perfepolis,  that  the  fan  catered  into 
.Anes.  In  commemoration  of  this  fortunate  event  and 
coincidence,  he  ordained  the  beginning  of  the  year  10 
be  removed  from  the  autumnal  to  the  vernal  equinox. 
This  epoch  was  denominated  JWwrws,  viz.  new-day ; 
and  is  ftil!  celebrated  with  great  pomp  and  fcftivity, 
^  (Sea-. 
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(See  Epochs).  The  ancient  Swedith  year  commen- 
ced at  the  winter  folllice,  or  rather  at  the  time  of  the 
fun's  appearance  in  the  horizon,  after  an  abfepce  of 
about  40  days.  The  feaft  of  this  epoch  wasfolemnifcd 
on  the  20th  day  after  the  folftice.  Some  of  the  Gre- 
cian ftates  computed  from  the  vernal,  fome  from  the 
antomnal  equinox,  and  others  from  the  dimmer  tropic. 
The  year  ofRoinilus  commenced  in  March,  aud  that 
of  N«ma  in  January*  The  Turks  and  Arabs  dare  'he 
year  from  the  16th  of  July  and  the  American  In* 
diaos  reckon  from  the  rirlt  appearance  of  (he  new 
moon  of  the  vernal  equinox.  The  church  of  Rome 
has  fixed  ncw-yearVday  on  the  Sunday  that  corre- 
fponds  with  the  full  moon  of  the  fame  fcafon.  The 
Venetians,  Florentines,  and  Pifans  in  Italy,  and  the 
inhabitants  of  Treves  in  Germany,  begin  the  year  at 
the  vernal  equinox.  The  ancient  clergy  reckoned 
from  the  25th  of  March  1  and  this  method  was  cbfcrv* 
ed  in  Britain,  uuiil  the  introduction  of  the  new  Ayle 
(A.  D.  1752);  after  which  the  year  commenced  on 
the  1  ft  day  of  January. 

Befides  the  natural  divillons  of  time  ariiing  imme- 
diately from  the  revolutions  of  the  heavenly  bodies, 
there  are  others  formed  from  fome  of  the  lefs  ob- 
vious confeqaences  of  thefe  revolutions,  which  are 
catted  tydtt,  from  the  Greek  *  cirtle.  The 

mod  remarkable  of  thefe  are  the  following. 


Golden 


time  it  becomes  fo  fenfible  as  to  make  a  whole  natural 
day  in  310  years.  So  that,  although  this  cycle  be  of 
off,  when  the  golden  numbers  as  e  rightly  placed  againlt 
tbc  days  of  the  months  i;i  the  kalcndar,as  in  the  Com- 
mou  Prayer  .Books,  for  finding  the  days  of  the  mean 
coujunftiuns  or  opjioJuiona  of  the  fun  and  moon,  and 
cLulcquently  the  time  of  Baiter;  it  will  only  fcrve  for 
3  to  years,  old  (tile.  For  as  the  new  and  full  moons  an- 
ticipate a  day  in  that  time,  the  golden  numbers  ongltt 
to  be  placed  one  day  earlier  in  the  kslendar  for  the 
next  310  years  tocome.  Thcfc  numbers  were  rightly 
placed  again  the  days  of  new  moon  in  the  kalcndar,  By 
the  council  of  Nice,  A.  D.  335;  but  the  anticipation, 
which  has  been  neglected  ever  iinee,  is  now  grown  al- 
moft  into  5  days:  Aod  therefore  all  the  goliieti  num- 
bers ought  cow  to  be  placed  rive  days  higher  in  the  ka- 
lendar  for  the  old  ftile  than  they  were  at  the  time  of  the 
faid  council ;  or  6  days  lower  for  the  new  flyle,  becaul'e 
at  prefent  it  differs  1 1  days  from  the  old. 

In  thefirftof  the  following  tables  the  golden  numbers 
under  the  months  ftand  againft  the  Jaysof  new  moon  in 
the  left-hand  column,  for  the  new  ftylej  adapted 
chiefly  to  the  fecond  year  after  leap-year,  as  being  the 
neareft  mean  for  all  the  four;  and  will  fervc  till  tbc 
year  1900.  Therefore  to  find  the  day  of  new  moon  in. 
any  mouth  of  a  given  year  till  that  time,  look  for  the 
golden  number  of  that  year  nnder  the  defircd  month, 


To  fin  J  the 

golden 

cumber. 


i.  The  cyclt  vftbt  fun  b  a  rcvolotion  of  2S  years,   and  againft  it  yon  have  the  day  of  new  moon  in  the  left 

hand  column.  Thus,  fuppofc  it  were  required  to  find 
the  day  of  new  moon  in  September  1739  s  the  golden 
number  for  that  year  is  4,  which  I  look  for  under  De- 
cember, and  right  againlt  it  in  the  left-hand  column  yon 
will  find  17,  which  is  the  day  of  new  moon  in  that 
month.  N.  3.  If  all  the  golden  numbers,  except  1 7, 
on  which  the  days  of  the  months  fall.  The  cjx/t  *f  and  6,  were  fct  one  day  lower  in  the  table,  it  would 
the  moon,  commonly  called  the  gtldtn  numbtr,  is  a  re-  ferve  from  the  beginning  of  the  year  1900  till  the  end 
volution  of  19  years;  in  which  time  the  eonjundions,  of  the  year  2199.  The  table  at  the  end  of  this  fecrion 
oppofitions,  and  other  afpecls  of  the  moon,  are  within  (hows  the  golden  number  for  4000  years  after  the  birth 
an  hour  and  a  half  of  being  the  fame  as  they  were  on   of,Chrilc,  by  looking  for  the  even  hundreds  of  any 


in  which  time  the  days  of  the  months  return  again  to 
the  fame  days  of  the  week ;  the  fan's  place  to  the  fame 
figns  and  degrees  of  the  ecliptic  on  the  fame  months 
and  days,  fo  as  not  to  differ  one  degree  in  100 
years;  and  the  leap-years  begin  the  fame  conrlc 
over  again  with  refpetft  to  the  days  of  the  week 


a* 

"To  find  the 
year  of  any 


the  fame  days  of  the  months  19  years  before.  The  in 
ii&im  is  a  revolution  of  15  years,  nfed  only  by  the 
Romans  for  indicating  the  times  of  certain  payments 
made  by  the  fubjects  to  the  republic  1  It  was  eflablifhed 
by  Conftantine,  A.D.  31*. 

The  year  of  our  Saviour's  birth,  according  to  the 
vulgar  era,  was  the  9th  year  of  the  folar  cycle,  the 

fir  ft  year  of  the  knar  cycle }  and  the  312th  year  after  ward  from  89  to  over-againft  1700,  you  will  find 
his  birth  was  the  firft  year  of  the  Roman  indiclioo.  when  is  the  golden  number  for  that  year. 
Therefore,  to  find  the  year  of  the  folar  cycle,  add  9 
to  any  given  year  of  Chrtft,  and  divide  the  fum  by  28, 
the  quotient  is  the  number  of  cycles  elapfedfincehis 
birth,  and  the  remainder  is  the  cycle  for  the  given  year  \ 
If  nothing  remains,  the  cycle  is  aS.  To  find  the  lunar 
cycle,  add  one  to  the  given  year  of  Cbrifl,  and  divide 


given  year  at  the  left-hand,  and  lor  the  reft  10  make 
up  that  year  at  the  head  of  the  table;  and  where  the 
columns  meet,  you  have  the  golden  number  (which  is 
the  fame  both  in  old  and  new  flyle)  for  the  given  year. 
Thus,  fuppofc  the  golden  number  was  wanted  for  the 
year  1 789  ;  look  for  1700  at  the  left-hand  of  the  table, 
and  fpr  89  at  the  topof  it;  then guiding  your  eye  down* 

"  4, 


But  becaufc  the  lunar  cycle  of  19  years  fometimcs 
includes  five  leap.ycars,  and  at 
this  tabic  will  fometimcs  vary  a 


Variation 
of  tho  goi- 


ter,. 


er  times  only  four, 
root  the  truth  in 

leap-years  after  February.  And  it  is  impofiiblc  to  have 
one  more  correct,  unlefs  we  extend  it  to  four  times  19 
or  76  years;  in  which  there  are  19  leap-years  without 
the  fum  by  19;  the  quotient  is  the  number  of  cycles  a  remainder.  Bot  even  then  to  have  it  of  perpetual 
elapfed  in  the  interval,  and  the  remainder  is  tbc  cycle  ufe,  it  araft  be  adapted  to  the  old  flyle  j  becaufe,  in  e- 
for  the  given  year:  If  nothing  remains,  the  cycle  is  19.  very  centurial  year  not  divifiblc  by  4,  the  regular  courfe 
Laftly,  fubtract  31*  from  the  given  year  of  Cbrift,  of  leap-years  is  interrupted  in  the  new,  as  will  be  the 
and  divide  the  remainder  by  15 ;  and  what  remains  af-   cafe  in  the  year  1800. 

ter  this  divifionis  the  indictiou  for  the  given  year:  If  3.The<y«/#«f"£*/?#r,alfocallcd  AeDiony  pan  period, 
noshing  remains,  the  indiction  is  ij.  is  a  revolution  of  53a  years,  found  by  multiplying  the 

Although  the  above  deficiency  in  the  lunar  circle  of  folar  cycle  38  by  the  lunar  cycle  19.  If  the  new  moons 
an  hour  and  an  half  every  19  years  he  but  fmall,  yet  in  did  not  anticipate  upon  this  cycle,  Eaftcr-day  would  al- 

3  ways 
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always  be  the  Sunday  next  alter  ibe  firft  full  moon 
which  follows  the  3 1  ft  of  Mirch.  But,  on  account  of 
rhe  above  anticipation,  to  which  no  proper  regard  was 
had  before  the  late  alteration  of  the  ftyle,  (he  ecclefi- 
aftic  Kilter  has  feveral  times  been  a  week  different 
from  the  true  Eafter  within  tbis  Uft  century:  which 
inconvenience  is  now  remedied  by  making  the  table, 
which  ufetl  10  find  Eafler  for  ever,  in  live  Common 
Prayer  Book,  of  no  longer  ufc  than  the  lunar  difference 
from  the  new  ftyle  will  admit  of. 

The  earlieft  Eafter  poflible  is  the  32d  of  March,  the 
lateftthe  35th  of  April.  Within  thefe  limits  are  35 
days,  and  the  number  belonging  to  each  of  them  is  call- 
ed the  numbtr  tf  direftion;  became  thereby  the  time 
.3  of  Eafter  is  found  for  any  given  year. . 
Dominical  The  firft  feven  letter* of  the  alpliabet  are  commonly 
later.  placed  in  the  animal  almanacs,  to  fhow  on  what  days 
of  the  week  the  days  of  the  months  fall  throughout 
the  year.  And  becaufe  one  of  thofe  fetrcn  letters  mnft 
necelTarily  ftand  againft  Sunday,  it  is  printed  in  a  ca- 
pital form,  and  called  the  dominical  !etttr{  the  other 
iix  being  inferted  in  (mall  characters,  to  denote  the  e- 
ther  fixdaysof  the  week.  Now,  fincc  a  common  Julian 
year  contain  365  days,  if  this  number  be  divided  by  7 
(the  number  of  days  in  a  week)  there  will  remain  one 
day.  If  there  had  been  no  remainder,  it  is  plain  the 
year  would  conflantly  begin  on  the  fame  day  of  the 
week:  but  fince  one  remains,  it  is  plain,  that  the  year 
mufl  begin  and  end  on  the  fame  day  of  the  week  ;  and 
therefore  the  next  year  will  begin  on  the  day  following. 
Hence,  when  January  begins  on  Sunday,  A  is  the  dc- 
minical  or  Sunday  letter  for  that  year :  Then,  becanfe 
the  next  year  begins  on  Monday,  the  Sunday  will  fall 
on  the  (e  ven;!)  day,  to  which  is  annexed  the  fevendi  let- 
ter G,  which  therefore  will  be  the  dominical  letter  for 
all  thai  year  :  and  as  the  third  year  will  begin  on  Tuef- 
day,  the  Sunday  will  be  on  the  fixtb  day ;  therefore  F 
will  be  the  Sunday  letter  for  that  year.  Whence  it  is 
evident,  that  the  Sunday  letters  will  go  annually  in  a 
retrograde  order,  thus,  G,  F,  E,  D,  C,  B,  A.  And, 
ill  the  courfe  of  feven  years,  if  they  were  all  common 
ones,  the  fame  days  of  the  week  and  dominical  letters 
would  return  to  the  fame  days  of  the  months.  But ' 
becaufe  there  are  366  days  ins  leap-year,  if  this  num- 
ber be  divided  by  7,  there  will  remain  two  days  over 
and  above  the  52  weeks  of  which  the  year  cotififts. 
And  therefore,  if  the  leap-year  begins  on  Sunday,  it 
will  end  on  Monday ;  and  the  next  year  will  begin  on 
Tuefday,  the  firft  Sunday  whereof  muft  fall  on  thefixth 
of  January,  to  which  is  annexed  the  letter  V,  and  not 
Q,.  as  in  common  yeara,.  By  this  means,  ihe  leap-year. 


returning  every  fourth  year,  the  order  of  the  domini- 
cal letter  is  interrupted ;  and  the  fcries  cannot  return  to 
its  firft  ftate  till  after  four  times  feven,  or  28  years  1 
and  then  ibe  fame  days  of  the  months  return  in  order 
to  the  fame  daysof  the  week  as  before. 
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Julian  p«-  From  the  multiplication  of  the  folar  cycle  of  28  cycles  of  the  fun,  moon,  and  indiclion  for  any  given 
-ri«L  years  into  the  lunar  cycle  of  19  years,  and  the  Roman  year  of  this  period,  divide  the  given  year  by  28,  19, 
indiclion  of  15  years,  arifes  the  great  Julian  period,  and  15;  the  three  remainders  will  be  the  cycles  fought, 
confiding  of  7980  years,  which  had  its  beginning  764  and  the  quotients  the  numbers  of  cycles  run  lincc  the 
years  before  Strauchins's  fuppofed  year  of  the  creation  beginning  of  the  period.  So  in  the  above  4714th  year 
.  (for  no  later  could  all  the  three  cycles  begin  together),  of  the  Jnlian  period,  the  cycle  of  the  fun  was  jo,  the 
and  it  is  not  yet  completed  :  And  therefore  it  includes  cycle  of  the  moon  2,  and  the  cycle  of  the  indiclion  4  ; 
all  other  cycles,  periods,  and  eras.  There  is  but  one  the  folar  cycle  having  run  through  i68courfcs,  the  la- 
year  in  the  whole  period  that  has  the  fame  numbers  for  nsr  248,  and  the  indiclion  314. 

-the  three  cycles  of  which  it  is  made  op:  And  there*      The  vulgar  era  of  Chrift'a  birth  was  never  fettled  YMr3*f 

fore,  if  biftorians  had  remarked  in  their  writings  the  till  the  year  527,  when  Dionyfius  Exiguus,  a  Roman  thrift'* 

cycles  of  each  year,  there  had  been  no  difptue  about  abbot,  fixed  it  to  the  end  of  the  4713th  year  of  the  birth  whe* 

the  time  of  any  aclion  recorded  by  them.  Julian  period,  which  was  four  years  too  late ;  for  our  fettled. 

To  find  the     The  Dionyfian  or  vulgar  era  of  Chrift's  birth  was  Saviour  was  born  before  the  death  of  Herod,  who 

year  of  the  about  the  end  of  the  year  of  the  Julian  period  4713  :  fought  to  kill  him  as  foon  as  he  heard  of  his  birth. 

Julian  pe-  and  confequently  the  firft  year  of  his  age,  according  to  And,  according  to  the  tcftimony  of  Jofephus  xvii. 

that  account,  was  the  4714th  year  of  the  faid  period,  th.  8.},  there  w.is  an  eclipfe  of  the  moon  in  the  time 

Therefore,  if  to  the  current  year  of  Chrift  we  add  of  Herod's  laft  illnefs;  which  eclipfe  appears  by  our 

4713,  the  fiim  will  be  the  year  of  the  Julian  period,  agronomical  tables  10  have  been  hi  the  year  of  the  fit* 

80  the  year  1789  will  he  found  to  be  the  6yoad  year  lian  period  4710,  March  13th,  at  3  hours  pafl  rrnd- 

of  that  period.    Or,  to  find  the  year  of  the  Julian  nighr,  at  Jerufalein.    Now,  as  our  Saviour  mult  have 

period  anfwering  to  any  given  year  before  the  ftrlt  vear  been  bom  feme  months  before  Herod's  death,  fince  in 

of  Chrift,  (Ubtraft  the  number  of  that  given  year  from  the  interval  he  was  carried  into  Egypt,  the  lateft  time 

4471,  and  the  remainder  will  be  tbe  year  of  the  Julian  in  which  vie  can  fix  the  true  sera  of  his  birth  is  about 

period.   Thos,  tbe  year  585  before  the  firft  year  of  the  end  of  the  4709th  year  of  the  Julian  period.  ^ 
Chrill)  which  was  the  584th  before  his  birth)  was  the       As  there  are  ccrtainfixed  points  in  the  heavensfrom  Emor  C- 

4129th  year  of  the  faid  period.    Laftly,  to  find  the  which  aftronomcrs  begin  their  computations,  fo  there  poch*. 

are 
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*re  certain  points  of  time  from  which  hiftorians  begin 
to  reckon  ;  and  thefe  points  or  roots  of  time  arc  called 
trat  or  tpnehs.  The  moft  remarkable  eras  arc,  thofe 
of  the  Creation,  the  Greek  Olympiads,  the  building 
of  Rome,  the  era  or  Nabonaflar,  the  death  of  Alex- 
ander, the  birth  of  Chrift,  the  Arabian  Hegira,  and 
the  Pcrfian  Jefdegird  :  All  which,  together  with  fe- 
vera!  others  of  lets  note,  have  their  beginnings  fixed 
by  clironologers  to  the  years  of  the  Julian  period, 
to  the  age  of  the  world  at  thofe  times,  and  to  the  years 
before  and  after  the  year  of  Chrift's  birth. 

Hiftorie  Having  thns  treated,  as  fully  as  our  limits  will  ad- 
•hronoiogy  mit,  of  the  various  divifionsof  time,  we  muft  now  con- 
fider  the  fecond  part  of  chronology,  viz.  that  which 
more  immediately  relates  to  hiftory,  and  which  has 
already  been  obferved  to  have  the  four  following  foun- 
dations ;  i.  Agronomical  observations,  particular- 
ly of  eclipfes.  a.  The  teftimonies  of  credible  au- 
thors. 3.  Epochs  in  hiftory  univer&lly  allowed  to  be 
true.  4.  Ancient  medals,  coins,  monuments,  and  in- 
fcripiions.  We  fhall  confidcr  thefe  four  principal 
parts  in  the  order  they  here  ftand. 

'• 

Of  echpfei  It  is  with  great  reafon  that  the  eclipfes  of  the  fun 
ofjhefun  an(j  moonj  and  ,he  afpects  of  the  other  planets,  have 
been  called  public  and  celeftial  characters  of  the  times, 
as  their  calculations  afford  chronologers  infallible  proofs 
of  the  prectfe  epochs  in  which  a  great  number,  of  die 
moll  iignal  events  in  hiftory  have  occurred.  So  that 
in  chronological  matters  wc  cannot  make  any  great 
progrefs,  if  wc  arc  ignorant  of  the  ufe  of  aftronomic 
tables,  and  the  calculation  of  eclipfes.  The  ancients 
regarded  the  latter  as  prognoftics  of  the  fall  of  em- 
pires, of  the  lofs  of  battles,  of  the  death  of  monarehs, 
ire.  And  it  is  to  this  fuperftition,  to  this  wretched 
ignorance,  that  we  happily  owe  die  vaft  labour  that 
hiftorians  hive  taken  to  record  Co  great  a  number  of 
them.  The  moft  able  elnoiiologcrs  have  collected 
them  with  Hill  greater  labour.  Calvifius,  for  example, 
founds  his  chronology  on  144  ecliples  of  the  fun,  and 
127  of  the  moon,  that  he  fays  he  had  calculated.  The 
grand  conjunction  of  the  two  fuperior  planets,  Saturn 
and  Jupiter,  which,  according  to  Kepler,  occurs  once 
in  800  years  iu  the  fame  point  of  the  zodiac,  and  which 
has  happened  only  eight  rimes  fince  rite  creation  (the 
laft  time  in  the  month  of  December  (1605),  may  alfo 
furtiifh  chronology  with  incor  {table  proofs.  The 
fame  may  be  faid  of  the  trantie  c  Venus  over  the  fun, 
which  his  been  obferved  in  our  days,  and  all  the  other 
uncommon  politiotis  of  the  planets.  But  among  thefe 
celeftial  and  natural  characters  of  times,  there  are  alfo 
fotne  that  are  named  chii  or  artificial,  and  which, 
neverthclefi,  depend  on  aftronomic  calculation. 

Such  are  the  folar  and  lunar  cycles ;  the  Roman 
indictions  the  ftaft  of  Eafter ;  the  biuextite year;  the 
jubilees;  the  fabba  tic  years ;  the  combats  and  Olym- 
pic games  of  the  Greeks  t  and  hegira  of  the  Maho- 
metans, ire,    And  to  thefe  may  be  added  the  periods, 
eras,  epochs,  and  years  of  different  nations,  ancient 
and  modern.    We  fhall  only  remark  on  this  occafion, 
that  the  period  or  era  of  the  jews  commences  with 
-the  creation  of  the  world  ;  that  of  the  ancient  Romans 
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with  the  foundation  of  the  city  of  Rome ;  that  of  the 
Greeks  at  die  eftabliihmcnt  of  the  Olympic  games  t 
that  of  Nebuchadnezzar,  with  the  advancement  of 
the  firft  king  of  Babylon  to  the  throne;  the  Yezde- 
gerdic  years,  with  the  laft  king  of  the  Pcrfians  of 
that  name  ;  the  hegira  of  the  Turks  with  the  flight 
of  Mahomet  from  Mecca  to  Medina,  ire.  The  year 
of  the  birth  of  Chrift  was  the  4713th  year  of  the 
Julian  period,  according  to  the  common  method  of 
reckoning.  Aftronomical  chronology  teaches  us  i* 
calculate  the  prccifc  year  of  the  Julian  period  in  which 
each  of  thefe  epochs  happened. 

II. 

The  teftimotiy  of  authors  is  the  fecond  principal  Of  the  tef- 
part  of  biftoric  chronology.  Though  no  man  what-  cimony  of 
ever  has  «  right  to  pretend  to  infallibility,  or  to *uth»rK 
be  regarded  as  a  he  red  oracle,  it  would,  however, 
be  making  a  very  unjull  judgment  of  mankind,  to 
treat  them  all  as  dopes  or  importors ;  and  it  would  be 
an  injury  offered  to  public  integrity,  were  we  to  doubt 
the  veracity  of  authors  universally  efteemed,  and  of 
facts  that  are  in  themfelves  right  worthy  of  belief.  It 
would  be  even  a  kind  of  infatuation  to  doubt  that 
there  have  been  fuch  cities  as  Athens,  Sparta,  Rome, 
Carthage,  ire,  or  that  Xerxes  reigned  in  Perlia,  and 
Auguftus  in  Rome :  whether  Hannibal  ever  was  in  Ita- 
ly; or  that  the  emperor  Conftantinc  built  Conflantino- 
pie,  ire.  The  unanimous  teftimony  of  the  moft  re- 
fpectable  hiftorians  will  not  admit  any  doubt  of  thefe 
matters.  When  an  hi  dorian  is  allowed  to  be  com- 
pletely able  to  judge  of  an  event,  and  to  have  no  in- 
tent of  deceiving  by  his  relation,  his  teftimony  is  irre- 
cufabte.  But  to  avoid  the  danger  of  adopting  error 
for  truth,  and  to  be  fatisficd  of  a  fact  that  appears 
doubtful  in  hiftory,  we  may  nuke  ufe  of  the  four  fol- 
lowing rules,  as  they  are  founded  in  reafon. 

t.  We  ought  to  pay  a  particular  regard  to  the 
teftimonies  of  thofe  who  wrote  at  the  fame  time  the 
events  happened,  and  that  have  not  been  contradict  J 
by  any  cotcmporary  author  of  known  authority.  Who 
can  doubt,  for  example,  of  the  truth  of  the  fails  re- 
lated by  admiral  Anion,  in  the  hiftory  of  his  voyage 
round  the  world  ?  The  admiral  faw  all  the  facts  tiiere 
menrioued  with  his  own  eyes,  and  pnblilhed  his  book 
when  two  hundred  companions  of  his  voyage  were 
ftill  living  in  London,  and  conld  have  contradicted 
him  immediately,  if  he  had  given  any  falfc  or  exag- 
gerated relations. 

a.  After  the  cotcmporary  authors,  we  ihould  give 
more  credit  to  thofe  who  lived  near  the  time  the  events 
happened,  than  thofe  who  lived  at  a  diftancc. 

3.  Thofe  doubtful  hiftorics,  which  are  related  by 
anchors  that  arc  but  little  known,  can  have  no  weight  if 
they  are  at  variance  with  reafon,  or  eft  abliflied  tradition. 

4.  We  mtift  liftruft  the  truth  of  a  hiftory  that  is  re- 
lated by  modern  authors,  when  they  do  not  agree  a- 
mong  themfelves  in  fever al  circum  fiances,  nor  with 
ancient  hiftorians,  who  arc  to  be  regarded  as  original 
fourccs.  Wc  mould  cfpecially  doubt  the  truth  of  thofe 
brilliant  portraits,  that  are  drawn  at  plealure  by  foch 
as  never  knew  the  perfons  they  are  intended  for,  and 
even  made  feveral  centuries  after  their  deceafe. 

The  moft  pure  and  tnoft  fruitful  fmirce  of  ancient 

-hiftory 
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hiftory  is  doubtlefsio  be  found  in  the  Holy  Bible.  Let 
us  here  for  a  moment  ceafe  to  regard  it  as  divine,  and 
lc;c  us  prefume  to  confider  it  'as  a  common  hiftory. 
Now,  when  we  regard  the  writers  of  the  books  of  the 
Old  Teftarocnt,  and  confider  ibem  fomctimcs  as  au- 
thors, fomctimcs  as  ocular  wiinefles,  and  foinetiraes 
as  resectable  biftorians  i  whether  we  reflect  on  the 
iiuiplicity  of  tbe  narration,  and  the  air  of  truth  tbat 
is  there  conftantly  vilible  ;  or,  when  we  coniider  the 
care  that  the  people,  the  governments,  and  the 
learned  men  of  all  ages,  have  taken  to  prcfervc  the 
true  text  of  the  Bible  ;  or  that  we  have  regard  to  the 

'  happy  conformity  of  the  chronology  of  the  holy  fcrip- 
nires  with  tbat  of  profane  hiftory  t  or,  if  wc  obferve 
the  admirable  harmony  tbat  is  between  thefe  books 
and  the  mod  refpectable  biftorians,  as  Jofephos  and 
others  :  and  Uftly,  when  we  confider  thai  the  books 
of  the  holy  fcripiore  furnilh  ns  alone  with  an  accurate 
biftory  of  the  world  from  the  creation,  through  the 
line  ot"  patriarchs,  kings,  judges,  and  princes  of  the 
Hcbrewi  and  that  we  may,  by  its^id,  form  an  si*, 
tnoft  intire  ferics  of  events  down  to  the  birth  of 
Chrilt,  or  the  time  of  Auguftus,  which  comprehends  a 
fpwe  of  about  400-2  years,  ibme  fmalt  interruptions 
excepted,  and  which  are  eafily  fapplied  by  profane 
biftory:  when  all  thefe  reflections  are  jnftly  made, 
we  muft  conftantiy  allow  that  the  fcripmres  form 
a  book  which  merits  tbe  firft  rank  among  all  the 
futtrces  of  ancient  biftory.  It  has  been  objected,  that 
this  book  contains  contradictions  ;  but  the  moft  able 
interpreters  have  reconciled  thefe-  fecming  contradic- 
tions. It  has  been  (aid,  tbat  the  chronology  of  the 
Hebrew  text  and  the  Vulgate  do  not  agree  with  the 
chronology  of  the  verfion  of  the  Septuagint ;  but  tbe 
founded  critics  have  thown  tbat  they  may  be  made  to 
agree.  It  has  been  obferved,  moreover,  that  the 
feripturcs  abound  with  miracles  and  prodigies;  but 

•  they  are  miracles  that  have  really  happened  :  and 
what  ancient  hiftory  is  there  that  is  not  filled  with 
miracles,  and  other  marvellous  events  f  And  do  we  for 
that  reject  their  authority  ?  Cannot  the  true  God  be 
fuppofed  to  have  performed  thofe  miracles  which 
Pagan  hiftorians  have  attributed  to  their  falfe  divini- 
ties !  Mult  we  pay  no  regard  to  the  writings  of 
Livy,  becaufe  bis  hiftory  contains  many  fabulous  re- 
lations t 

III. 

« 

4°  The  epoch  form  the  third  principal  part  of  chro- 
Ijjocus.  rtology.  Thefe  are  thofe  fixed  points  in  hiftory  that 
have  never  been  contcfted,  and  of  which  there  can, 
in  fact,  be  no  doubt.  Chronologers  fix  on  the-  events 
that  are  to  ferveas  epochs,  in  a  manner  quite  arbi- 
'  trary  ;  but  this  is  of  little  confequence,  provided  tbe 
dates  of  thefe  epochs  agree,  and  that  there  is  no  con- 
tradiction in  the  facts  themielvcs.  When  wc  come 
to  treat  exprcfsly  on  hiftory,  we  fhall  mention,  in  our 
progrefs,  all  the  principal  epochs. 

IV. 

M«da]»,&c.  Medals,  monuments,  and  inferiptions,  form  the 
fourth  and  lad  principal  part  ot  chronology.  It  is 
fcarcc  more  than  ijg  years  fince  clofe  application  has 
been  made  to  tbe  ftudy  of  thefe  ;  and  wc  owe  to  the 
Celebrated  Spanbcim  the  greateft  obligations,  for  the 


O   L   O  G  Y. 

progrefi  that  is  made  in  this  method  t  his  excel-  - 
lent  work,  D«  prttftantia  et  ufu  nunufvutum  anti- 
quorum,  bas  fliown  the  great  advantages  of  it;  and 
it  is  evident  that  thefe  monuments  are  the  moll  au- 
thentic witnefics  tbat  can  be  produced.  It  is  by  the 
aid  of  medals  thai  M.  Vailanr  has  compofed  bis  judi- 
cious hiftory  of  the  kings  of  Syria,  from  the  time  of 
Alexander  the  Great  to  that  of  Pompcy  :  they  have 
been,  moreover,  of  the  greateft  fervicc  in  elucidating 
all  ancient  biftory,  efpecially  that  of  the  Romans ;  and 
even  fomctimcs  that  of  the  middle  age.  Their  ufe  is 
more  fully  fpoken  of  in  the  article  Medals.  What 
we  bere  lay  of  medals,  is  to  be  understood  equally,  in 
ita  full  force,  of  ancient  inferiptions,  and  of  all  other 
authentic  monuments  that  bavc  come  down  m  ns. 

Every  reader,  endowed  with  a  juft  difeemincnt 
will  readily,  allow  that  tbefe  four  pans  of  chronology 
afford  clear  lights,  and  are  excellent  guides  to  con- 
duct us  through  tbe  thick  darkned  of  antiquity.  That 
impartiality,  however,  which  directs  us  to  give  a-, 
faithful  relation  of  that  which  is  true  and  falfe,  of  the 
certainty  and  uncertainty  of  all  the  fcicaces,  obliges, 
ns  here  freely  to  confefs,  that  thefe  guides  are  not  in- 
fallible, nor  the  proofs  that  they  afford  mathematical 
demon  It  rations.  In  fact,  with  regard  to  hiftory  in 
general,  and  ancient  biftory  in  particular,  fotnetbiag 
muft  be  always  left  to  conjecture  and  hiftoric  faith.  It 
would  be  an  offence  againft  com mott. probity,  were 
we  to  fuffer  ourfelves  to  pafs  over  in  filencc  thofe. 
objections  which  authors  of  tbe  greateft  reputation 
have  made  againft  the  certaiD'y  of  chronology.  Wc 
mall  extract  them  from  their  own  works ;  and  wc 
hope  that  their  IS  no  magiftrate,  theologian,  or  pub- 
lic profeflbr  in  Europe,  who  would  be  mean  enough 
roaccufeusof  acrime,  for  not  unworthily  difguifmg 
tbe  truth. 

1.  The  prodigious  difference  there  is,  bet  we  en  the 
Eeptuagint  Bible  and  the  Vulgate,  in  point  ofchrono. 
logy,  .occafions  an  embarraflTment,  which  is  the  more 
difficult  to  avoid  as  we  cannot  positively  fay  on  which 
fide  the  error  lies.  Tbe  Greek  Bible,  counts,  for  tx- . 
ample,  from  the  creation  of  the  world  ttftbe  birth  of 
Abraham,  icoo  years  more  than  the  Hebrew  and  La- 
tin Bibles,  ere.    2.  How  difficult  is  it  toaJcertain  the 
years  of  the  judges  of  the  Jewiflt  nation,  in  the  Bible  ?  - 
What  darknefs  is  fprcad  over  the  fuccelllon  of  the 
kings  of  Jndah  and  Ifracl  ?  The  calculation,  of  time  is 
there  fo  inaccurate,  tbat  the  fcripmre  never  marks  if 
they  are  current  or  complete  years.  For  we  cannot  - 
fuppofc  that  a  patriarch,  judge,  or  king,  lived  ex-  - 
actly  60,  90,  100,  or  969  years,  without  any  odd 
months  or  days.    3.  The  different  names  that  the  * 
Affyrians,  Egyptains,  Perfians  and  Greeks,  have  gi- 
ven to  the  fame  prince,  have  contributed  not  a  little 
to  cmbarrafs  all  ancient  chronology.    Three  or  four 
princes  have  borne  the  name  of  Afluerus,  though  they 
had  alfo  other  name*.   If  we  did  not  know  that  Na- . 
bucodonofor,  Nabucodrofor,  and  Nabucolaflar,  were 
the  fame  name,  or  the  name  of  the  fame  man,  we 
fliould  fcarcely  believe  it.     Sargon  is  Senacherib  ; 
Ozias  is  Azarias;  Scdecias  is  Mathanias;  Joachas  is 
alfo  called  Sellum  :  Afaraddon,  which  is  pronounced 
indifferently  Efarhaddon  and  Afarhaddon,  is  called 
Afenaphar  by  the  Cnthaeans ;  and  by  an  oddity  of  which 
wc  do  not  know  the  origin,  Sardanapalus  is  called 
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by '1.- d  ecks  Tenos  Concoleros.  4.  There  remain 
to  us  but  few  monuments  of  the  firft  monarchs  of  the 
world.  Mumberlefs  books  have  been  loft,  and  thole 
which  have  came  down  to  us  are  mutilated  or  altered 
by  tranferibcrs.  The  Greeks  begin  10  write  very 
lite.  Herodotus,  their  firft  hiflorian,  was  of  a  credu- 
lous difpofiiion,  and  believed  all  the  fables  that  were 
related  by  the  Egyptain  priefts.  The  Greeks  were 
in  general  vain,  partial,  and  held  no  nation  iit  eftccm 
but  their  own.  The  Romans  were  ftill  more  infatn* 
atcd  with  nations  of  their  own  merit  and  grandeur, 
their  hiftorians  were  altogether  as  unjufl  as  was  their 
finaie,  toward  other  nations  that  were  frequently  far 
more  rcfpeclable.  c.  The  eras,  the  years,  the  periods 
and  epochs,  were  not  the  fame  in  each  nation;  and 
they,  moreover,  began  at  different  fcafons  of  the  year. 
All  this  has  thrown  lb  much  obfeurity  over  chronolo- 
gy, that  it  appears  to  be  beyond  all  human  capacity 
totally  to  difperfe  it. 

Chrtllisnity  itfelf  had  fubfifled  near  1200  years, 
before  they  knew  precifcly  how  many  years  had 
parted  fince  the  birth  of  our  Saviour.  They  faw 
clearly  that  the  vulgar  era  was  defective,  bat  it  was 
a  loug  time  before  they  could  comprehend  that  it  re- 
quired four  whole  years  to  make  up  the  true  period. 
Abbe  Denis  the  Little,  who  in  the  year  55a  was 
the  firft  among  the  Chriflians  to  form  the  era  of  that 
grand  epoch,  and  to  count  the  years  from  thai  time, 
in  order  to  make  their  chronology  altogether  Chri- 
stian, erred  in  his  calculation,  and  led  all  Europe  into 
his  error.  They  count  132  contrary  opinions  of  diffe- 
rent authors  concerning  the  year  in  which  the  Meffiah 
appeared  on  the  earth.  M.  Vallcmont  names  64  of 
them,  and  all  celebrated  writers.  Among  all  thefc 
authors,  hovvever,  there  is  none  that  reckon  more 
thsn  7000,  nor  lets  than  3700  years.  But  even,  this 
difference  is  enormous.  The  nioft  moderate  fix  the 
birth  of  Chrift  in  the  4000th  year  of  the  world.  The 
rcafons,  however,  on  which  they  found  their  opinion, 
appear  to  be  fumciemly  arbitrary. 

Be  thefe  matters,  however,  as  they  may,  the 
wifdom  of  Providence  has  fo  difpofed  all  things, 
that  there  remain  fufiicient  lights  to  enable  us  nearly 
to  connect  the  feries  of  events :  for  in  the  firft  3000 
years  of  the  world,  where  profane  hiftory  is  defec- 
tive we  have  the  chronology  of  the  Bible  to  direct 
us  j  and  after  that  period,  where  we  find  more  obfeu- 
rity in  the  chronology  of  the  holy  fcriptures,  we  ba?e, 
on  the  other  hand,  greater  lights  from  profane  au- 
.  thors.  It  is  St  this  period  that  begins  the  time  which 
Varro  calls  hifttrk :  as,  fince  the  time  of  the  Olym- 
piads, the  truth  of  wch  events  as  have  happened 
thines  clear  in  hiftory.  Chronology,  therefore,  draws 
its  principal  lights  from  hi  [lory  {  and  in  return,  ferves 
it  as  a  guide.  Referring  the  reader,  therefore,  to 
the  article  History,  and  the  Chart  thereto  annexed, 
we  ball  conclude  the  prefent  article  with 

.^Chronological  Table  ef  Rtvtarkabic  Events, 
Difccveriei,  and  Inventions,  frm  tie  Crtathnto 
thtXtar  1789. 

Bcf.  Chrift. 

4008  The  creation  of  the  world,  and  Adam  and  Eve 
4007  The  birth  of  Cain,  the  firft  who  was  bom  of  a 
woman.  ^ 
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3017  Enoch,  for  his  piety,  is  tranflated  to  heaven. 

3352  The  old  world  is  defiroyed  by  a  dtlugc  which 
continued  377d.iys. 

3247  The  tower  of  Babel  is  built  about  this  time  by 
Noah's  posterity;  opon  which  God  iniraenloufly 
confounds  their  language,  and  thus  difperfeg 
them  into  different  nations. 

2237  About  this  time,  Noah  is,  with  great  probability, 
fuppefed  to  have  parted  from  bis  rebellious 
offspring,  and  to  have  led  a  colony  of  foraeof 
the  more  tradable  into  the  eaft,and  there  cither 
he,  or  one  of  bis  fucccflbrs  to  have  founded  toe 
ancient  Cbincfe  monarchy. 

3234  The  celeflial  obfervations  are  begun  at  Babylon, 
the  city  which  firft  gave  birth  to  learning  and 
the  fciences. 

21 88  Mifraim,  the  fun  of  Ham,  founds  the  kingdom 
of  Egypt*  which  la  fled  1663  years,  down  to 
the  conqueft  of  Cambyfes,  in  595  before  Chrift* 

so  J9  Minus,  the  fon  of  Bclus,  founds  the  kingdom  of 
AiTyria,  which  laflcd  above  ICCO  years,  acd 
out  of  its  ruins  were  formed  the  AHyrians  of 
Habylon,  tbofc  of  Nineveh,  and  the  kingdom 
of  the  Medes. 

1985  The  covenant  of  God  made  with  Abrani,  when 
he  leaves  Haran  to  go  into  Canaan,  which  be- 
gin, the  430  years  of  fojourning. 

196 1  The  cities  of  Sodom  and  Gomorra  arc  defiroyed 
for  their  wickednefs  by  fire  from  heaven. 

1S56  The  kingdom  of  Argos,  in  Greece,  begins  un- 
der huchus. 

1823  Memnon,  the  Egyptain,  invents  the  letters. 
1 71 5  Prometheus  firft  ftruck  fire  from  flints. 
1635  Jofeph  dies  in  Egypt. 

1574  Aaron  born  in  Egypt;  1490,  appointed  by  God 

firft  high-prieft  of  the  Ifraelites.. 
1571  Mofes,  brother  to  Aaron,  born  in  Ecypt,  an  J 

adopted  by  Pharaoh's  dagbtcr,  who  educates 

him  in  all  the  learning  of  the  Egyptains. 
1556  Cecrops  brings  a  colony  of  Suites  from  Egypt 

into  Attica,  and  begins  the  kingdom  of  Athens 

in  Greece. 

*55S  Mofes  performs  a  number  of  miracles  in  Egypt ; 
and  departs  from  that  kingdom,  together  with 
600,000  Ifraelites,  befides  children,  which  com- 
pleted the  430  years  of  foj  earning.  Thrv  mi- 
raeuloufly  pafs  through  the  Red  Sea,  and 
come  to  the  defart  of  Sinai,  where  Mofes  re. 
ceives  from  God,  and  delivers  to  ihe  people, 
the  Ten  Commandments,  and  the  other  taws, 
and  fets  up  the  tabernacle,  and  in  it  the  ark  of 
the  covenant. 

1546  Scamauder  comes  from  Crete  into  Phrygia,  and 
begins  the  kingdom  of  Troy. 

1515  The  Ifraelites,  after  fojourning  in  the  wilder* 
nefs  forty  years,  are  led  under  Jofhua  into  the 
land  of  Canaan,  where  they  ftx  thcmfclvcs, 
after  having  fisbducd  the  natives  }  and  the  pe- 
riod of  the  fahbaticalyear  commences. 

1503  The  deluge  of  Deucalion. 

1496  The  council  of  Amphi&yons  eftablifhed  at  Ther- 
mopylae. 

1493  Cadmus  carriedthcPhcnician  letters  into  Greece 

and  built  the  citadel  of  Thebes. 
1490  Sparta  built  by  Lacedemon. 
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Btfore  148$  The  firft  fhip  that  appeared  in  Greece  was 
Chrift.  brought  from  Egypt  by  Dinaus,  who  arrived 

•        "**         at  Rhodes,  andT  brought  with  him  hi*  fiftj 
daughters. 
1480  Troyboihby  Dardanus, 

I4J2  The  Pentateuch,  .or  five  firft  books  of  Mofes, 
arc  written  in  the  land  of  Moab,  where  he  died 
the  year  .following,  aged  no* 

1406  Iron  is  found  in  Greece,  from  the  accidental 
burning  of  the  woods. 

1344  The  kingdom  of  Mycense  begins. 

1 526  The  Mlhmian  games  inflituted  at  Corinth. 

132;  The  Egyptian  canicular  year  began  July  20th. 

1307  The  Olympic  games  inflituted  by  Pclops. 

1500  The  Lupercalia  inflituted. 

1194  The  firft  colony  came  from  Italy  into  Sicily. 

1 264  The  fecond  colony  came  from  Italy  into  Sicily. 

1252  The  city  of  Tyre  built. 

1343  A,  colony,  of  Arcadians  conducted  by  Evander 

into  Italy. . 
1233  Carthage  founded  by  thcTyriins, 
1*2$  The  Argonautic  expedition. 
1204  The  rape  of  Helen  by  Paris,  which  gaye  rife  to 
the  Trojan  war,  ending  with  the  dertrucVionof 
the  city  in  1184. 
1 1 76  Salamisin  Cyprus  built  by  Teucer. 
J153  Afcanios  build*  Alba  Long*. 
IJ30  The  kingdom  of  Sicyon  ended).. 
1 124  Thebes  built  by  the  Boeotians, 
if  15  The  mariner's  compafs  known  in  China. 
1904  The  expedition  of  the  Heraclidae  into  Pelopon- 
nefusj  the  migration  of  the  Dorian*  thither; 
and  the  end  of  the  kingdom  of  Mycense. 
1102  The  kingdom  of  Sparta  commenced. 
1070  The  kingdom  of  Athens  ended. 
105  r  David  befieged  and  took  Jerufalem. 
1044  Migration  of  the  Ionian  colonies. 
1008  The  Temple  isfolemnly  dedicated  by  Solomon. 
996  Solomon  prepared  a  fleet  on  the  Red  Sea  to 

food  to  Ophir. 
986  Samos  and  Utica  in  Africa  built. 
979  The  kingdom  of  Ifrael  divided. 
974  Jerufalem  taken  and  plundered  by  Sbifhak  king 

of  Egypt. . 
911  The  prophet  Elijah  flourimed. 
894  Money  firft  made  of  gold  and  filver  at  Argos. 
884  Olympic  games  rcftorcd  by.Ipb.itu*  and  If-- 
'  corgos. 

873  The  art  of  fculpture  in  marble  found  out. 

869  Scales  and  mcafures  invented  by  Phidon. 

864  The  city  of  Carthage,  in  Africa,  enhrged  by 
queen  Dido.. 

821  Nineveh  taken  by  Arbaces. 

814  The  kingdom  of  Macedon  begins* 

801  The  city  of  Capua  in  Compania  built. 

799  The  kingdom  of  Lydia  began. 

786  The  (hips  called  Triremes  invented  by  the  Co- 
rintbiaiu. . 

779  The  race  of  kings  in  Corinth  ended. 

776  The  era  of  the  Olympiads  began. 

760  The  Ephorieftablifoed  at  Sparta. 

758  Syracufe  built  by  Archias  of  Corinth. 

754  The  government  of  Athens  changed. 

7J3  Era  of  the  building  of  Rome  in  Italy  by  Ro- 
mulus, firft  king  of  the  Romans. 
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747  The  era  of  NabonafTar  commenced  on  the  26th  Before 
of  February ;  the  firft  day  of  Thoth.  ,  Chrifl-  . 

746  The  government  of  Corinth  changed  into  a  re- 
pobtic*. 

743  The  firft  war  between  the  MefTenians  and  Spar- 
tans. 

724  Mycenae  reduced  by  the  Spartans. 
723  A  colony  of  the  Melfenians  fettled  at  Rhegiura 
in  Italy. 

720  Samaria  taken,  after  three  years  ficge,  and  the 
kingdom  of  Ureal  fitnlhed  by  Salmunazer  king 
of  Aflyria,  who  carries  the  ten  tribes  into  cap- 
tivity. 

The  firft  eclipfc  of  the  moon  on  record. 
713  Gela  in  Sicily  built. 

703  Corcyra,  now  Corfu,  founder  of  the  Corin- 
thians. 

702  Ecbatan  in  Media  built  by  Deioces. 

685  The  fecond  Meflenian  war  under  Ariftomenes. 

6 70  Byzantium  (now  ConllantinopU)  I  viik  by  a  co- 
lony of  Athenians. 

666  The  city  of  Alba  deflrnyed. 

648  Cyrene  in  Africa- founded. 

634  Cyaxares  befieges  Nineveh,  but  is  obliged  to 
raifc  the  ficge  by  an  inenrfion  of  the  Scythi- 
aus,  who  remained  maftcrs  of  Alia  for  28 
years, 

624  Draco  publifhed  his  inhuman  taws  at  Athens. 

610  Pharaoh  Nccbo  attempted  to  make  a  canal 
from  the  Nile  to  the  Red  Sea,  but  was  not 
able  to  accomplifti  it. 

607  By  order  of  the  fame  monarch,  fome  Phenicians 
failed  from  the  Red  Sea  round  Africa,  and  re- 
turned by  the  Mediterranean. 

606  The  firll  captivity  of  the  Jews  by  Nebuchad- 
nezzar.   Nineveh  deftroyed  by  Cyaxares. 

600  Thales,  of  Miletus,  travels  into  Egypt,  confults 
the  priefUof  Memphis,  acquires  the  knowledge 
of  geometry,  aftronomy,  and  philofophy ;  re- 
turns to  Greece,  calculates  eclipfes,  gives  ge- 
neral notions  of  the  univerfe,  and  maintains, 
ihat  an  only  Supreme  Intelligence  regulates 
all  its  motion*. 
Maps,  globes,  and  the  figus  of  the  zodiac,  in- 
vented by  Anaximander,  the  fcholar  of  Thalcs. 

J98  Jehoiakin,  king  of  Judah,  is  carried  away  cap- 
tive, by  Nebuchadnezzar,  to  Babylon. 

$94  Solon  made  Archon  at  Athens. 

591  The  Pythian  games  inflituted  in  Greece,  and  - 
tragedy  firft  acted. 

j88  The  firft  irruption  of  the  Gauls  into  Italy.- 

586  The  city-  of  Jerufalem  taken,  after  a  ftege  of  -; 
18  months. 

$82  The  laft  captivity-  of>  the  Jew*  ,by  Ncbucliad-  -. 
nczzar. . 

581  The  Iftbmian  games  rcftored. 

580  Money  firft  coined  at  Rome. 

571  Tyre  taken  by  Nebuchadnezzar  after  a  ficge  of  - 

13  year*.,. 

566  The  firft  cenfos  at  Rome,  when  the  number  of 
citizens  was  found  to  be  84,000. 

562  The  firft  comedy  at  Athens  acted  upon  a  move- 
able fcaffbld. 

559  Cyrus  the  firft  king  of  Pcrfia. 

538  The  kingdom  of  Babylon  finifhed  ;  that  city  be- 
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L»g  taken  by  Cyrns,  who,  in  53'),  gives  3a 
edict  for  the  return  of  the  Jews. 

j  34  The  foundation  of  the  temple  laid  by  tlie  Jews. 

526  Learning  is  greatly  encouraged  at  Athens,  and 
a  public  library  firft  founded. 

C2Q  The  fceond  edict  to  rebuild  Jcrafalem. 

51  j  Tl>e  fecond  temple  at  Jerulalcm  is  finifhed  un- 
der Darius. 

510  Hippias  banillicd  from  Athens. 

J09  Tarquin,  the  feventh  and  !aft  king  of  the  Ro- 
mans, is  expelled,  and  Rome  is  governed  by 
two  confute,  and  other  republican  magiftrates, 
till  the  battle  of  Pharfalia,  being  a  fpace  of 
461  years. 

508  The  firft  alliance  between  the  Romans  and  Car- 
thaginians. 

507  The  fecond  cenfus  at  Rome,  130,000  citizens. 
504  Sardis  taken  and  burnt  by  the  Athenians,  which 
gave  oceafiou  to  the  Pcrlian  invafion  of  Greece. 
49S  The  firft  dictator  appointed  at  Rome. 
A91  The  Saturnalia  inftitutcd  at  Rome. 

The  number  of  citizens  150,700. 
493  Tribunes  created  at  Rome;  or,  in  488. 

400  The  battle  of  Marathon,  September  38th. 

486  Alfchylus,  the  Greek  poet,  firft  gains  the  prize 

of  tragedy. 
483  Qiteftors  created  at  Rome. 
481  Xerxes,  king  of  Perfia,  begins  his  expedion 

againft  Greece. 
480  The  defence  of  Thermopylae  by  Leomdas,  and 

the  fea-fight  at  Salarais. 
476  The  number  of  Roman  citizens  reduced  to 

103,000 
469  The  third  Meflenian  war. 
466  The  number  of  Roman  citizens  incrcafed  to 

458  Ezra  is  fent  from  Babylon  to  Jerufalem,  with 
the  capdve  Tews  and  the  vcilels  of  gold  and 
lilver,  &c.  being  feventy  weeks  of  years,  or 
490  years  before  the  crucifixion  of  our  Saviour. 

456  The  Ludi  Seculares  firft  celebrated  at  Rome. 

454  The  Romans  fend  to  Athens  for  Solon's  laws. 

451  The  Decemvirs  created  at  Rome,  and  the  laws 
of  the  twelve  tables  compiled  and  ratified. 

449  The  Decemvirs  banilhed. 

44;  Military  tribunes,  with  confular  power,  created 
at  Rome. 

443  Ccnfors  created  at  Rome. 

441  The  battering  Ram  invented  by  Anemones. 

432  The  Metonic  cycle  began  July  15th. 

431  The  Peloponnefian  war  began,  and  Lifted  27 
years. 

430  The  hiftory  of  the  Old  Teftamcnt  finulies  about 
this  time. 
A  plague  over  the  known  world. 
Malachi  the  laft  of  the  prophets. 
405  The  Athenians  entirely  defeated  by  Lyfander, 
which  occasions  the  lofs  of  the  city,  and  ruiu 
of  the  Athenian  power. 

401  The  retreat  of  the  10,000  Greeks  under  Xcno- 

phon.  The  30  tyrants  expelled  from  Athens, 
and  democratic  government  reftorcd. 
400  Socrates,  the  founder,  of  moral  philofophy  among 
the  Greeks,  believes  the  immortality  of  the 
foul,  a  ftarc  of  rewards  and  puniihincnts  ;  for 
Vol.  IV. 
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which,  and  other  fo  Slime  doctrines,  he  u  pat  Ttvm 
to  death  by  the  Athenians,  who  (con  e  r:er  re->  Cl.-'ul. 
pent,  and  creel  to  his  memory  a  f:*t:e  ol  s    *  '' 
brafs. 

399  The  fcaft  of  Lccliftcrnimr!  inftmued.  Catapul- 
ts invented  by  Dionylitis. 

$94  The  Corinthian  war  begun. 

390  Rome  burnt  by  the  Gaols. 

387  The  peace  of  Antalcidas  between  the  Greeks 
and  Perfians. 

Tbe  number  of  Roman  citizens  amounted  Xf* 
1*1*583. 

3^4  Dionyfius  begins  the  Punk  war. 

379  The  Bcetian  war  commences. 

377  A  general  confpiracy  of  the  Greek  ftatcs  again:l 

the  Lacedemonians. 
373  A  great  earthquake  in  Pcloponnelus. 
37t  The  Lacedemonians  defeated  by  Epaininondas 

at  Leuctra. 

367  Praetors  eftablilhed  in  Rome.  The  Licinian  law 
pafled. 

563  Epaminondas  killed  at  tlie  battle  of  Mantinea. 
359  The  obliquity  of  the  ecliptic  obferved  to  be  23' 

49'  I©". 
3  $8  The  Social  war  began. 
357  Dionyfius  expelled  from  Syracufe. 

A  tranfit  of  the  moon  over  Mars  obferved. 
356  The  facred  war  begun  in  Greece. 

Birth  of  Alexander  the  Great. 
343  Dionyfius  II.  expelled  from  Syracufe. 

Commencement  of  the  Syraculian  era. 
338  Philip  of  Macedon  gains  the  battle  of  Chasronsea, 

and  thus  attains  to  the  Sovereignty  of  Greece. 
33J  Thebes   taken  and  rafed   by  Alexander  the 
Great. 

334  The  Perfians  defeated  at  Granicus,  May  22d. 
333  They  are  again  defeated  at  Iffas  in  Cilicia, 
October. 

332  Alexander  takes  Tyre  and  marches  to  Jerufalcm. 
331  Alexandria  built. 

Darius  entirely  defeated  at  Arbela, 
330  Alexander  takes  Babylon,  and  the  principal  cities 
of  the  Pcrfian  Empire. 
The  Calippic  period  commences. 
328  Alexander  palTcs  Mount  Caucifus,  and  inarches 
into  India. 

327  He  defeats  Porus,  an  Indian  prince,  and  founds 

fcveral  cities. 
326  The  famous  fedition  of  Corey  ra. 
324  His  family  exterminated,  and  his  dominions 

parted  by  his  officers. 
323  Alexander  the  Great  dies  at  Babylon. 
31  c  Rhodes  qlmoft  deftroyed  by  an  inundation. 
311  The  Appian  way,  aquedu&s,  &c.  conftrucled 

at  Rome. 

308  The  cities  of  Greece  recovered  their  liberties  for 
a  fhort  time. 

307  Antioch,  Selencia,  Laodicca,  ami  other  cities, 

founded  by  Selcuctis. 
301  Aiuigonus  defeated  aHd  killed  at  Ipfns. 
299  The  firft  barbers  came  from  Sicily  to  Rome. 
294  The  number  of  effective  men  in  Rome  amounts 

to  170,000. 

293  The  firft  fun-dial  c reded  at  Rome  by  Papirias 
C  1.1  for. 

J  D 
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Rffow  285  Dfanyfius,  of  Alexandria,  began  Ins  agronomical 
Cbrift.  era  on  Monday  June  26,  being  the  fir  ft.  who 

"  found  the  exa<ft  folar  year  to  conM  of  365 

days  $  hours  and  49  minutes. 
The  watch-tower  of  Pharos  at  Alexandria  built. 
Ptolemy  Philadtlphus,  king  of  Egypt,  employs 
72  interpreters  to  tratiflate  the  Old  Tcftatnenc 
into  the  Greek  languages,  which  is  called  the 
Septungiut. 

2?  4  The  foundations  of  the  Achaean  republic  laid. 
28;  The  college  and  library  founded   at  Alcxan- 

2S2  The  Tarcntine  war  begins. 
280  Pyrrhos  invades  Italy. . 

370  A  cenfus  at  Rome.  The  number  of  citizens 
278,222. 

209  The  firft  coining  of  filverat  Rome. 
265  The  number  of  Roman  citizens  augmented  to 
292,234. 

264  The  firft  Punic  war  begins,  and  continues  23 
years.  The  Chronology  of  the  Arundelian 
marbles  compofed. 

362  A  tranfit  of  Mercury  over  the  Bull's  horn;  the 
planet  being  in  23*  of  Q,  and  the  fun  in  29° 

26c  Provincial  queftors  eftablilhetl  at  Rome. 

The  Romans  firft  concern  themfelves  in  naval 

affairs,  and  defeat  the  Carthaginians  at  fea. 
3JS  Rcgttlus,  the  Roman  Conful,  defeated  and  taken 

prjfoner  by  the  Carthaginians  under  Xautip- 

pos. 

2J2  A  cenfus  at  Rome.  The  number  of  citizens 
297.897. 

247  Anotberceufos.  The numberef  citizens,3Si,3i2, 

346  The  records  of  China  deftroyed. 

341  Conclufion  of  the  firft  Punic  war. 

240  Comedies  firft  acted  at  Rome. 

337  Hamilcar,  the  Carthaginian,  caufes  bis  fon  Han- 
nibal, at  nine  years  old,  to  fa/ear  eternal  en. 
mity  to  the  Romans. 

236  The  Tartars  expelled  from  China. 

Sjj  Rome  at  peace  with  other  nations.  The  tem- 
ple of  Janus  flvat. 

231  Corfica  and  Sardinia  fubdued  by  the  Romans. 
The  firft  divorce  at  Rome. 

230  The  obliquity  of  the  ecliptic  obferved  by  Era- 
tofthencs  to  be  33°  jt'  20*. 

224  The  Coloffus  at  Rhodes  overturned  by  an 
earthquake. 

319  The  art  of  forgery  introduced  at  Rome. 

218  Commencement  of  thefecond  Punic  war. 
Hannibal  paffcs  the  Alps  and  invades  Italy. 

216  The  Romans  defeated  at  Cannae,  May  21ft. 

314  Syracufc  beiieged  by  Marcellus. 

369  A  cenfus  at  Home.  The  number  of  citizens 
327,107. 

2o9  Afdrubal  invades  Italy ;  but  is  defeated  and 

killed. 

; 06  Gold  firft  coined  at  Rome. 
202  Hannibal  defeated  by  Scipio  at  Zaroa. 
2oi  Conclufion  of  the  fecond  Punic  war. 
194  Sparta  and  Hither  Spain  fubdned  by  the  Ro- 
mans. 

193  A  cenfus  at  Rome.  The  number  of  citizens 
243,704- 
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191  Antiochus  defeated  by  the  Romans  at  Thcr-  Before 

mopylae.    •  Chrtft. 
190  The  rirft  Roman  army  enters  Afia,  and  from  the  "  

fpoils  of  Antiochus  brings  the  Afiatic  luxury 

rirft  to  Rome. 
188  The  Spartans  obliged  to  renounce  the  inftku- 

tions  of  Lycurgus. 
179  A  cenfus  at  Rome.    The  number  of  citizens 

273*244- 

173  The  JcwiJh  high-pricfthood  fold  by  Antiochus 

Epiphancs. 
1 70  Paper  invented  in  China. 

The  tempi  e  of  Jernfalcra  plundered  by  Antiochus . 
169  A  cenfus  at  Rome.    The  number  of  citizens 

212,805. 

168  Macction  reduced  to  the  form  of  a  Roman  pro- 
vince. 

The  firft  library  erected  at  Rome. 
165  The  temple  of  Jernfalem  purified  by  Judas  Mao 
cabeus. 

164  A  cenfus  at  Rome.   The  number  of  citizens 
327,032. 

162  Hipparclius  began  his  aftronomical  obfervaiions 

at  Rhodes. 

161  I'hilofophers  and  rhetoricians  banifhed  from 
Rome. 

150  The.  third  Panic  .war  commenced. 
146  Corinth  deftroyed. 

Carthage,  the  rival  10  Rome,  is  rafed  to  the 

ground  by  the  Romans. 
A  remarkable  comet  appeared  in  Greece. 
143  Hipparchus  began  his  new  cycle  of  the  moon, 

confining  of  111,035  days. 
1 41  The  Nuinantine  war  commenced. 
13;  The  hiftory  of  the  Apocrypha  ends. 
133  Numantia  deftroyed  by  Scipio. 
124  A  cenfus  at  Rome.   The  number  of  citizens 
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joj  The  Cimbri  and  Tuctones  defeated  the  Romans. 
102  The.  Tnetones  and  Ambrones  defeated  by  Ma- 

.,  rius.  .  . ,  : 
88  Rome  beficged  by  the  chiefs  of  the  Marian  fac- 
tion. .  . 
82  Sy lla  created  perpetual  .dictator  at  Rome. 
69  A  cenfus  at  Rome.    The  number  of  citizens 

4(0,000. 
66  Catalinc's  confpiracy. 

55  Julius  Caefar  makes  his  fjrft  expedition  into  tfri- 

Craffus  defeated  and  killed  by  the  Parthians. 
51  Gaul  reduced  to  a  Roman  province. 
50  A  cenfus  at  Rome,   The  number  of  citizens 
320,000. 

48  The  battle  of  Ph.aria.Jia,  between  Caefar  and 
Pompcy,  in  which  the  latter  is  defeated. 
The  Alexandrian  library,  confifting  of  400,000 
valuable  books,  burnt  by  accident. 
4J  The  war  of  Africa,  in  which  Cato  kills  bimfclf. 

The  folar  year  introduced  by  Caefar. 
44  Csefar,  the  greaieft  of  the  Roman  conquerors, 
after  having  fought  fifty,  patched  baitjles,  and 
flain  1,192,000  men,  is  killed  in  thefenate. 
houfe  by  confpirators. 
42  The  republicans  defeated  at  Philippi. 
31  The  battle  of  Aftium  fought,  in  which  Mark 

Antony 
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Author./  and  Clcopxtra  arc  totally  dcfeaied  by 
O&avius,  nephew  to  Julius  Caefor. 

3.;  Akx^jtirb.  in  V:.;;y?-,  i-';.;kni  j_y  LVi  .ivl.ii,  nj-vt 
which  Anthony  and  Cleopatra  put  themfclvcs 
to  death,  and  Egypt  is  reduced  to  a  Roman 
province. 

29  A  cenfus  at  Rome.  The  number  of  citizens 
4,101,017. 

27  Odavius,  by  a  decree  of  the  feoare,  obtains  the 
title  of  Auguftus  Css&r,  and  an  abfolute  ex* 
emption  from  the  laws,  and  is  properly  the 
firft  Roman  emperor. 
The  pantheon  at  Rome  built. 
19  Rome  at  the  height  of  Its  glory. 

The  temple  of  Jcrufalcm  rebuilt  by  Herod. 
Agt'ippi  conftruLtcd  the  magnificent  aqueducts 
at  Rome. 

8  A  cenfus  at  Rome.  The  number  of  citizens 
4,233,000. 

S  The  temple  of  Janus  is  fliut  by  Attguftus,  as  an 
emblem  of  univcrfal  peace,  and 
JESUS  CHRIST  i$  born,  on  Monday,  De. 
cember  2  j. 

'  I  Tiie  Vulgar  Chriftian  era  commenced  from  Ja- 
nuary ;  the  Saviour  of  the  world  being  then 
five  years  of  age. 
8  Jefus  Chrift  difputes  with  the  doctors  in  the 
'  temple. 

14  A  cenfus  at  Rome,  4,037,000  citizens. 

16  Mathematicians  and  magicians  expelled  from 

Rome. 

17  Twelve  cities  in  Afia  deftroyed  by  an  earth- 

C.ukr. 

*7  Pilate  made  governor  of  Judaea. 
29  Jefus  haptifed  in  Jordan  by  John. 
33  He  is  crucified  at  Jerafalem. 
3f  St  Paul  convened. 

39  St  Matthew  writes  his  Gofpel. 

Pontius  Pilate  lulls  hiinfclf. 
A  conjunction  of  Saturn,  Jupiter,  and  Mars. 

40  The  name  of  Chriftians  firft  given  at  Antioeh 

ro  the  followers  of  Chrift. 

43  Claudius  Csfar's  expedition  into  Britain. 

44  St  Mark  writes  bis  Gofpel. 

JO  London  is  founded  by  the  Romans?  368,  fnr- 
rouhded  by  ditto  with  a  wall,  fome  parts  of 
which  arc  ftill  obfervable. 

ji  Caraftacus,  the  Britilh  king,  is  carried  in  chains 
to  Rome. 

52  The  council  of  the  Apoftles  at  Jcrufalcm. 
5  5  St  Luke"  writes  his  Gofpel.  •'  • 
56  Rotterdam  built. 

59  The  emperor  Nero  puts  his  Mother  and  brothers 

to  death. 

.Pcrfecotca  the  Druids  in  Britain. 

60  Chriftianity  introduced  into  Britain. 

qY  Boadicia,  the  Britifh  qttcen,  defeats  the  Romans ; 
.  bat  is  conquered  foon  after  by  Suetonius,  go- 
vernor of  Britain. 

62  St  Paul  is  fent  in  bonds  to  Rome — writes  his 

epiftles  between  51  and  66. 

63  The  Acls  of  the  Apoftles  written. 

A  great  earthquake  in  Afia,  •  , 

64  Rome  fet  on  fire,  and  burned  for  fix  days ;  upon 
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which  began  (under  Nero)  the  firxl  perfec- 
tion the  Chrifti.ms. 
6j  Many  prodigies  fecn  about  jcrufalctu. 
66  St  Peter  and  St  Paul  put  to  death. 
70  While  the  factious  jews  are  de/troyingonear.o-" 
ther  with  mutual  Jury,  Titus,  the  Roman  ge- 
neral, takes  Jcrufalcm,  which  is  rafed  to  the 
ground,  and  the  plough  made  to  pafs  over  it. 
73  The  philofophers  banilhcd  from  Rome  by  Vtf- 
pafian. 

70  The  cities  of  Pompeii  and  Hcrculancom  de- 
ftroyed by  an  eruption  of  Vefuvius. 
80  The  Capitol  and  Pantheon  at  Rome  deftrojeJ 
by  fire. 

83  The  plulof^phcrs  expelled  Rome  by  Doinitiaa. 

85  Julins  Agricola,  governor  of  Sooth-Britain,  to 
:  protcft  the  civilized  Britons  from  the  incur. 

lions  of  the  Caledonians,  builds  a  line  offoru 
between  the  rivers  Forth  and  Clyde  ;  defeats 
the  Caledonians  under  Galgacus  oa  the  Gram- 
pian  hills  ;  and  firft  fails  round  Britain,  which 
he  difcovers  to  be  an  ifland. 

86  The  Capitoline  games  inftituted  by  Domitian. 
88  The  feculir  games  celebrated  at  Rome. 

93  The  empire  of  the  Huns  in  Tartary  deftroyed 

by  the  Chinefc. 
The  F.vangeUft  John  banilhcd  to  Patmos. 

94  The  fecond  Periecurion  of  the  Cbriftians  under 

Domitian. 

96  St  John  the  Evangcltfi  wrote  his  Revelation — 

his  Gofpel  in  97. 
103  Dacia  reduced  to  a  Roman  province. 
10;  A  grca:  earthquake  in  Alia  and  Greece. 
J07  The  third  perfection  of  the  Chriftiaus  under 

Trajan. 

H4  Armenia  reduced  to  a  Roman  province. 

A  great  earthquake  in  China. 
11 J  Aflyria  fubdufd  by  Trajan. 

An  indirection  of  the  Jews,  who  murder 

200,000  Greeks  and  Romans. 
A  violent  earthquake  at  Aniiocb. 

120  iNicomedia  and  other  cities  fwallowcd  tip  by  an 

earthquake. 

121  The  Caledonians  reconquer  from  the  Romans  all 

the  Southern  parts  of  Scotland  >  upon  which 
the  emperor  Adrian  builds-  a  wall  between 
Newcaftle  and  Carlifle ;  but  this  alio  proving 
ineffectual,  Pollins  Urbicus,  the  Roman  gene- 
ral, about  the  year  1 54,  repairs  Agricola's  forts, 
which  he  joins  by  a  wall  four  yards  thick. 

130  Jcrufalcm  rebuilt  by  Adrian. 

132  The  fecond  jcwifli  war  commenced. 

135  The  fecond  Tewiih  war  ends,  when  ihcy  were 
all  Iwniftied  Jttdea. 

139  Jnftin  writes  his  firft  apology  fur  the  Chriftiaus. 

141.  A  number  of  herclics  appear  about  this  time. 

146  The  wot  [hip of  Serapis  introduced  at  Rome. 

152  The  emperor  Antoninus  Pins  ftops  the  perfeeu- 
tion  againft  the  Chriftiaus. 
An  inundation  of  the-  Tyber,  and  an  earth- 
quake at  Rhodes. 

163  The  fourth  perfecution  of  the  Chrifliaus,  under 
Marcus  Aurelius  Antoninus. 

166  The  Romans  lent  Ambafladors  to  China. 
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After      j68  A  plague  over  ibe  known  world. 
Chrift.     |98  The  Capital  at  Rome  deftroyed  by  lightning. 
1     '        191  A  great  p.m  of  Rome  deftroyed  by  fire. 

$03  The  fiftu  perfection  of  il\c  Chriftians,  under 
Sevcras. 

90;  An  earthquake  in  Wales. 

jeo  Scvcrus's  wall  in  Britain  built. 

218  Two  comets  appeared  at  Rome.  The  ccwrfc 
of  the  moft  remarkable  from  call  to  weft. 

322  About  this  time  the  Roman  empire  begins  to 
decline.  The  Barbarians  begin  their  irrup- 
tions, and  ihe  Goths  have  annual  tribute  not 
to  molcfl  the  empire. 

22  c  Mathematicians  allowed  to  teach  publicly  at 
Home. 

236  The  fixth  pcrfcciitlon  of  the  Chriftians,  under 
Maximin. 

241  The  Franks  firft  mentioned  in  hiftory. 

2  jo  The  feventh  pcriceutiou,  under  Deems. 

3ja  A  dreadful  pcfUlente  broke  out  in  Ethiopia, 

and  fpread  over  the  world. 
The  eighth  perfecutinn,  under  Galium 
253  Europe  ravaged  by  the  Scythians  and  Goths. 
2J8  The  ninth  perfection,  under  Valerian. 
360  Valerian  is  taken  prifimer  by  Sapor,  king  of 

Perfia,  and  flcad  alive. 
The  Scythians  ravaged  the  Roman  empire 
The  temple  of  Diana  at  Ephcfus  burnt. 
»6l  A  great  plague  throughout  the  Roman  empire. 
262  Earthquakes  in  Europe,  Afia,  and  Africa,  and 

three  days  of  darknefe. 
27J  The  Romans  took  Palmyra. 
274  Silk  firft  brought  from  India;  the  manufactory 

of  it  introduced  into  Europe  by  fomc  monks, 

Jfl-t  firft  woru  by  the  clergy  in  England, 

3-76  Wines  firft  made  in  Britain. 
277  The  Franks  fettled  in  Gaul. 
284  The  Dioclcfian  era  commenced  auguft  29th, 

or  September  17th. 
287  Caraufius  proclaimed  emperor  of  Britain. 
289  A  great  comet  vifible  in  Mefopotamia  for  29 

days. 

391  Two  emperors  and  two  Cafars  march  to  defend 

the  four  quarters  of  the  empire. 
297  Alexandria  deftroyed  by  Dioclcfian. 
303  The  tenth  persecution,  under  Dioclcfian. 
306  Conftautine  the  Great  begins  his  reign. 
308' Cardinals  firft  began. 
JI2  Pcftilcnce  all  over  the  Eafl. 
Cycle  of  induction  began. 

313  The  tenth  pcrftcution  ends  by  an  edict  of  Con* 

flantinc,  who  favours  the  Chriftians,  and  gives 
full  liberty  10  their  religion. 

314  Three  bilhops,  or  fathers,  arc  fent  from  Britain 

to  aflift  at  the  council  of  Aries. 

31  j  Crucifixion  aboliihed. 

321  Obfervation  of  Sunday  enjoined. 

323  The  firft  general  council  at  Nice,  when  318  fa- 
thers attended,  againft  Arius,  the  founder  of 
Arianifm,  where  was  compofed  the  famous  Ni- 
cene  Creed,  which  we  attribute  to  them. 

5)28  Conftantine  removes  the  feat  of  'empire-  front- 
Rome  to  Byzantium,  which  is  thereafter  cal- 
led Conftantinopk. 
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330  A  dreadful  persecution  of  the  Chriftians  in  Per-  After 

6a,  which  lifts  40  years.  chrift. 

33 1  Conftantine  orders  all  the  heathen  temples  to  be      -  ■ 

deftroyed. 

334  300,000  Sarmatians  revolted  from  their  ma* 
iters. 

341  The  gofpcl  propagated  in  Ethiopia  by  Fou- 
menuus. 

344  Noi'M.'Sarca  ruined  by  an  earthquake. 

351  The  heathens  firft  called  Pagans. 

358  A:i  hundred  and  fifty  cities  in  Ada  and  Greece 

overturned  by  an  earthquake. 
360  The  firft  inonaftery  founded  near  Poiftiers  in 

Prance,  by  Martin. 

363  The  Roman  emperor  Julian,  furnamed  the  A* 

poftatc,  endeavours  in  vaiu  to  rebuild  the  tem- 
ple of  Jemfalem. 

364  The  Roman  empire  U  divided  into  the  eaflcrn 

(Conftar.tinople  the  capital)  and  weftcrn  (of 
which  Rome  continued  to  be  the  capital),  each 
being  now  under  the  government  of  different 
emperors. 

373  The  Bible  tranftated  into  the  Gothic  language. 
370  The  Goths  fettled  in  Thrace. 
379  The  cycle  of  Thcophilus  commenced, 
39.0  A  fiery  column  feen  in  the  air  for  30  days.. 

400  Bells  invented  by  bifliop  Paulinas,  of  Campag-> 

401  Europe  over-run  by  the  Goths  un  dc  r  Alaric . 
404  Another  irruption  of  the  Goths. 

The  kingdom  of  Caledonia  or  Scotland  revives 
under  Fergus. 
406  Third  irruption  of  the  Goths. 

The  Vandals,  Alans,  and  Suevi,  fpread  into 
Franee  aud  Spain,  by  a  conceJEon  of  Honorius, 
emperor  of  the  Weft. 
408  The  Chriftian  religion  propagated  in  PcrPa. 
4C9  Rome  taken  and  plundered  by  the  Goths,  Au- 
•     guft  24th. 

412  The  Vandals  begin  their  kingdom  in  Spain. 

413  The  kingdom  of  Burgundy  begun  in  Alfacc. 

414  The  kingdom  of  Thonloufe  founded  by  the  Vi- 

figoths. 

41 7  The  Alans  extirpated  by  the  Goths. 

419  Many  cities  in  Paleftjne  deftroyed  by  an  earth- 

quake. 

420  The  kingdom  of  France  begins  upon  thtl.owcr 

Rhine,  under  Pharamond. 

421  The  Salique  law  promulgated. 

436  The  Romans,  reduced  to  extremities  at  home, 
withdraw  their  troops  from  Britain,  and  never, 
return;  advifing  the  Britons  to  arm  in  their 

(i'.vh  (■  i  !  c;if ::,  :-.r.d  tl' till  it;  1 1 1 1 : >r.V  r.  valuur. 

432  The  gofpel  preached  in  Ireland  by  St  Patrick. 
444  All  Europe  ravaged  by  the  Huns. 

446  The  Britons  now  left  to  thcmfclves,  are  greatly 

haraffed  by  the  Scots  and  Picts,  upon  which 
they  once  more  make  their  complaint  to  the 
Romans  (which  tbey  intitle,  The  Groans  tf 
the  Britons )y  but  receive  no  afiiftance  from  that 
quarter. 

447  Attila  (furnamed  the  Scourge  of  God)  with  his 

Huns  ravage  the  Roman  empire. 
449  Vortigern,  king  of  the  Britons,  invites  the  Sax. 
ons  into  Britain,  againft  the  Scots  and  Pifts, 

452 
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Afwr  The  city  of  Venice  founded. 

*:b^i(t-  f  4fS  The  Saxons  having  repulfed  the  Scots  and  Pi£t$, 

""^  invite  over  more  of  ihcir  countrymen,  and  be- 

gin  to  cftahliJh  themftlvcs  in  Kent,  under 

Hcugift. 

476  Thcv.  cflern  empire  is  finiihed,  543  years  after 
the  battle  of  Pharfalia  ;  upon  the  nuns  of 
which  fevcral  new  ftates  arifc  in  Italy  and  o- 
ther  parts,  coufifting  of  Goths,  Vandals,  Hans, 
and  other  barbarians,  under  whom  literature 
is  extinguished,  and  the  works  of  the  learned 
art  ceibroyed. 

480  A  great  earthquake  at  Conllantir.ople,  which 
lafled  40  days. 

493  Italy  reduced  by  Theodorickingof  the  Goths. 

496  Clovis,  king  of  Prance,  baptized,  andChriftia- 
nity  begins  in  that  kingdom. 

jo6  The  Jcwiih  talmud  publiihed 

508  Prince  Arthar  begins  his  reign  over  the  Bri- 
tons. 

jto  Paris  made  the  capital  of  the  French  dominions. 
Jif  Conftaminoplc  bcliegcd  by  Vitalianns,  whole 

fleet  is  burnt  by  a  fpecalum  of  brafs  made  by 

i'roelus. 

516  The  computing  of  time  by  the  Chriftian  era  is 

introduced  by  Diony  litis  the  monk. 

517  Five  years  drought  and  famine  in  Palcfbine. 
j  19  A  bearded  comic  appears. 

529  The  codex  of  Juftinian,  the  eaAern  emperor,  is 
publiihed. 

534  The  kingdom  of  the  Vandals  in  Africa  comes 
to  an  end,  after  having  continued  10; years. 

536  The  manufketarc  of.fiLk  introduced  at  Conftan- 
tinopleby  two  Indian  monks. 

540  Antioch  dellruycd  by  the  Pcrfians. 

s 4 1  Baiilkis  the  laft  couful  elected  at  Rome. 

542  Antioch  rebuilt. 

543  An  earthquake  all  over  the  world. 
5,-0  An  earthquake  in  Palefiine  and  Syria* 

The  kingdom  of  Poland  founded. 
5  y  1  An  earthquake  in  Greece,  attended  with  a  great 

commotion  in  the  fca. 
553  The  empire  of  the  Goths  in  Italy  deftroyed  by 

Narfes, 

A  great  earthquake  at  ConfUutinople. 
557  Another  violent  earthquake  at  Conftantinopte, 
Rome,  &c. 

A  terrible  plague  all  over  Europe,  Ada,  and 

Alri-.a,  f  nr. :  i  11 1.1      ncj  \  t._.-  . 

j6S  The  Lombards  founded  a  kingdom  in  Italy, 
569  The  Turks  firft  mentioned  In  hi  dory. 

The  exarchate  of  Ravenna  begins. 
575  The  firft  monarchy  founded  in  Bavaria. 
J.80  Antioch  deftroyed  by  an  earthquake, 
581  Latin  ceafed  to  be  f'poken  about  this  time  in 
Italy. 

584  The  origin  of  fiefs  in  France. 

588  The  city  ofParis  deftroyed  by  fire. 

589  Rnme  overflowed  by  the  Tiber. 

593  The  Gafcons  ertabhfhcd  thcmfclves  in  thecoun- 

try  called  by  their  name. 
C96  JohuofConrtaiuinapleaflumes  the  title  of  uni- 

verfal  biOiop.  • 
J?7  Auguftin  the  monk  comes  into  England  with 

forty  monks, 
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599  A  dreadful  peftilcncc  in  Africa.  After 

6oq  S:  Paul's  chtirch  in  London  founded.  Cluift. 

605  The  ufeof  bells  introduced  into  churches.  v    *  ■ 

606  J-Irrc  begins  the  power  of  the  popes,  by  the 

concciuons  of  Phocas,  emperor  of  the  Ealt. 

622  Mahomet,  the  f'alfc  prophet,  flies  from  Mecca 
to  Medina,  in  Arabia,  in  the  44th  year  of  his 
age,  and  10th  of  his  muiiftry,  when  he  laid  the 
foundation  of  the  Saracen  empire,  and  from 
*  whom  the  Mahometan  princes  to  this  div  claim 
their  defecnt.  His  followers  compute  their 
time  from  this  era,  which  in  Arabic  is  called 
htgira,  i,  c.  «  the  Flight." 

6a9  An  academy  founded  at  Canterbury. 

632  The  era  of  Jefdegird  commenced  June  16th. 

637  Jenifalcmis  taken  by  the  Saracens  or  followers 
of  Mahomer. 

641  Alexandria  in  Egypt  is  taken  by  ditto,  and  the 
grand  library  there  burnt  by  order  of  Omar 
their  caliph  or  prince. 

643  The  temple  of  Jerufalcm  converted  into  a  Ma- 
hometan ntofque. 

653  The  Saracens  now  extend  their  conquelts  on  e- 
very  fide,  and  retaliate  the  barbarities  of  the 
Goths  and  Vandals  upon  their  pofterity. 
They  take  Rhodes,  anddeftroy  the  famous  Co- 
loflos. 

England  invaded  by  the  Danes. 
669  Organs  firft  ufed  in  churches. 
663  Gla'.s  invented  by  a  bilhop,  and  brought  into 

England  by  a  Benedictine  monk. 
669  Sicily  invaded,  and  Syracufe  deftroyed  by  the 

Saracens. 

69  j  The  Britons,  after  a  brave  ftrnggle  of  near  150 
years,  arc  totally  expelled  by  the  Saxons,  and 
driven  into  Wales  and  Cornwall. 

698  The  Saracens  take  Carthage,  and  expel  the  Ro- 
mans from  Africa. 

700  Cracow  built,  and  the  firft  prince  of  Poland  e- 
le&ed. 

704  The  firft  province  given  to  the  Pope. 

713  The  Saracens  conquer  Spain.: 

714  France  governed  by  Charles  Martel. 

718  Thekindom  of  the  Afburias  in  Spain  founded 

by  Pelagic 

719  Chriftianity  promnlgated  in  Germany. 

730  The  controversy  about  images  begins,  and  oc« 
cafions  many  infurrcftions  in  the  eaftern  em- 
pire. 

737  J**  of  Peter's  pence  begun  by  Ina  king  of 

7js  Charles  Martcl  defeats  the  Saracens  near  Tours. 

73*  Inftitution  of  the  office  of  Pope's  Nuncio. 

746  Three  years  peftilence  in  Europe  and  Afia. 

7q8  The  computing  of  years  from  the  birth  of  Chrift 
began  to  be  ufed  in  hiflory. 

74/9  The  race  of  Abbas  become  caliphs  of  ihe  Sara- 
cens, an<t  encourage  learning. 
Theempire  of  the  Saracens  divided  into,  three. 

75*  The  txarchate  of  Ravenna  abolifued  by  Aftol- 
phns  kingof  the  Lombards. 

7jf  Commencement  of  the  Pope's  temporal  domi. 
uion. 

762  The  city  of  Bagdad  upon  the  Tigris,  is  made  the 
capital  for  the  caliphs  of  the  houfe  of  Abbas. 

763 
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After  762  Burials,  which  formerly  nfed  to  be  in  highways, 
Chrift.  permitted  in  towns. 

>"~v— ~*  792  An  academy  founded  in  Paris.  * 

794  The  Hans  extirpated  by  Charlemagne. 

797  Seventeen  days  of  u'nufual  darknefs. 

800  Charlemagne,  king  of  France,  begins  the  em- 

pire of  Germany,  afterwards  calkii  the  weft* 
em  empire ;  gives  the  prefent  names  to  the 
winds  and  months  ;  endeavours  to  reftore  learn- 
ing in  Europe,  bnt  mankind  are  not  yet  dilpo- 
fed  for  it,  being  folcty  cngroifcd  ill  military 
enterprifes. 

801  A  great  earthquake  in  France,  Germany,  and 

Italy. 

807  Jan.  31.  Japiter  eclipfedby  the  moon.  March 
17.  A  large  fpot  jeen  on  the  fun  for  eight 
days. 

8o3  The  firft  defcent  of  the  Normans  on  France. 
845  The  obliquity  of  the  ecliptic  obferved  by  BenU 

inula  to  be  230  55'. 
826  Harold,  king  of  Denmark,  dethroned  by  his 

fubje&s  for  being  a  Chriftian. 

The  kingdoms  of  Navarre  and  Arnigon  founded. 
832  Painters  banimed  out  of  theeaftern  empire. 
836  The  Flemings  trade  to  Scotland  lor  fifli. 
840  The  Scots  and  Picts  have  a  decifive  battle,  in 

which  the  former  prevail,  and -both  kingdoms 

are  united  by- Kenneth,  which  begins  the  fe- 

cond  period  of  the  Scottilh  hiftory. 
842  Germany  feparated  from  the  empire  of  the 

Fraaks. 

856  An  earthquake  over  the  greateft  part  of  the 

known  world. 
861  Ruric  the  firft  prince  of  Ruffia  began  to  reign. 
864  The  Danes  begin  their  ravages  in  England. 
867  Chri/Uanity  propagated  in  Bulgaria. 
86B  Egypt  becomes  independent- on  the  caliphs  of 

Bagdad. 

872  Bells  and  clocks  firft  ufed  in  Conftantinople. 

873  France  diftrcfled  by  locnfts  and  pcltileuce. 

874  Iceland  peopled  by  the  Norwegians. 
Scotland  invaded  by  the  Danes. 

87?  A  bearded  comet  appears  in  France. 

878  Alfred  the  Great,  after  fubdning  the  DaniJli  in- 
vaders (sga'mft  whom  he  fought  j6  battles  by 
feaand  land),  compofes  his  Tx>dy<*f  laws;  di- 
vides England  into  counties,  hundreds,  ty- 
things  ;  in  890  erects  county-courts,  having 
founded  the  univerftty  of  Oxford  in  886. 

880  The  obliquity  of  the  ecliptic  obferved  by  Al- 
bategni  to  be  330  35'. 

886  The  Hungarians  fettled  near  the  Danube. 

S91  The  firft  land-tax  in  England. 

805  The  iHonaftcry  of  Cluny  founded. 

905  A  very  remarkable  comet  appeared  in  China. 
Rome  taken  by  the  Normans. 

911.  The  obliquity  of  the  ecliptic  obferved  by  The- 
bit  to  be  »3»  33'  30*. 

912  The  Normans  eftablilh  themfelves  in  Normandy. 

913  The  Danes  become  mailers  of  England. 
915  The  univerftty  of  Cambridge  founded. 
923  Fiefs  eft.tblifhed  in  France. 

92c  Sigefroi  elected  firft  marquis  of  Brandenburgh. 
928  The  marquifateof  Mifnia  eftablifhed- 
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937  The  Saracen  empire  is  divided  by  nfurpation  After 
into  feven  kingdoms,  u-u.it. 

941  Arithmetic  brought  into  Europe.  — 

961  Candta  recovered  from  the  Saracens. 

967  Antioch  recovered  from  the  Saracens. 

969  The  race  of  Abbss  extingiiiflied  in  Egypt. 

97J  Pope  .Boniface  VJ1.  isdepofed  and  banimed  for 
his  crimes. 

977  Greece,  Macedon,  and  Thrace,  ravaged  by  the 
.Bulgarians  for  ten  years. 
The  Bohemians  f.ibddcd  by.Otho. 
979  Coronation  oath  firft  ufed  in  England. 

Juries  firft  inftituted  into  ditto. 
98J  The  dancs  under  Sueuo  invaded  England  and 
Scotland. 

98  7  The  Carlovingian  race  in  France  ended. 

991  The  figures  in  arithmetic  arc  brought  into  Eu- 
rope by  the  Saracens  from  Arabia  j  letters  of 
the  alphabet  were  hitherto  ufed, 

993  A  great  eruption  of  Mount  Vefuvios. 

99$  England  invaded  by  the  Danes  and  Norwegians. 

996  Otho  III.  makes  i  h  e  empire  of  Germany  elective. 

999  Bolellaus,  the  firft  king  of.Poland. 

TIf.  obliquity  of  ;i.c  t     -."-lie  trhl'mcJty  Aji.-i:1- 

Wafi  and  Abu  Hamed  to  be  23*  3$'. 
1000  Paper  made  of  cotton  rags  was  in  nfej  that 

linen  rags  in  1170:  the  manufactory  introdn- 

ced  into  England  at  Dcptford,  1588. 
1002  The  emperor  Henry  aflumed  the  title  of  king 

of  the  Romans. 

1005  All  the  old  churches  are  rebuilt  about  (his  time 

in  a  new  manner  of  architecture. 

1006  A  plague  in  Europe  for  three  years. 

1007  A  great  eruption  of  Vefuvios. 

The  obliquity  of  the.  ecliptic,  obferved  by  Alba- 

truohmobc  23*  35'. 
1014  Sucno  the  Dane  becomes  mafter  of  England. 

Sept.  28.  Almoft  all  Flanders  laid  under,  water 
,      by  a  ftomu 
lot 5  Children,  forbidden  by  law  to  be  fuld  by  their 

parents  in  England. 
1017  Rain  of  the  colour  of  blood  for  three  days  in 

Aquitain. 

1022  A  new  fpecics  of  mufie  invented  by  Aretin. 
1035  Togrul-Beg,  or  Tangrolipix,  the  Torkifli  ful- 

tan,  eltablifheshimfeif  in  Korafan. 

The  kingdoms  of  Callile  andArragon  began. 

1040  The  Danes,  after  fcveral  engagements  with  va- 

rious fuecefe,  are  about  this  time  driven  ont  of 
Scotland,  and  never  again  return  in  a  hoft.il  c 
manner. 

Smyrna  deftroyed  by  an  earthquake. 

1041  The.  Saxon  line  rcftored  under  Edward  ike  , 

Confeuor. 

1043  The  Turks  become  formidable  and  take  pofTcf- 
fion  of  Perlia. 

The  Ruffians  come  from  Scythia,  and  land  in 
Thrace. 

1054  Leo  IX,  ibe  firft  pope  that  kept  npan  army. 

-IOJJ  TheTurks  take  Bagdad,  and  overturn  the  em- 
pire of  the  Saracens. 

IOJT -Malcolm  III,  king.  o£  Scotland,  kills  the.  tyrant 
Macbeth  at  Dunfmnan,  and  marries  the  princefs 
Margaret,  fifter  to  Edgar  Athcling. 
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Mar    1061  Surnames  appointed  to  he  taken  in  Scotland  by 
thrift.  1  parliament  held  in  Forfar. 

'    v    '  ioSj  The  Turks  take  Jerufalcm  ftom  the  Saracens. 

1066  The  conqucft of  England  by  William  (fornamed 
iheBaftard)  duke  of  Normandy,  in  the  buttle 
of  Ha/lings,  where  Harold  is  flain. 
1070  The  feudal  law  introduced  into  England. 

1075  Henry  IV.  emperor  of  Germany,  and  the  pope, 

quarrel  about  the  nomination  of  the  German 
bifliops.  Henry,  in  pcnar.ee,  walks  barefooted 
to  the  pope  towards  the  end  of  January. 

1076  Joftkcs  of  the  peace  firft  appointed  in  England. 
An  earthquake  in  England. 

Alia  Minor,  having  been  two  years  under  the 
power  of  Solyman,  is  from  this  time  called 
Turky. 

io3o  Doomfday-book  began  to  be  compiled  by  order 
of  \Villiam,  from  a  furvey  of  all  the  eftatcs  in 
England,  and  fir-ilhed  in  1086. 
The  Tower  of  London  built  by  ditto,  to  curb 
his  Eoglifb  fubjects ;  numbers  of  whom  fly  to 
Scotland,  where  they  introduce  the  Saxon  or 
Englifli  language,  arc  protected  by  Malcolm, 
and  have  lands  given  ihcm. 

1086  The  order  of  Carthufiam  eftabliflied  by  Bruno. 

1090  The  dynafty  of  Bathiueens  or  AflafluiS  begins 
in  Irak,  and  continues  for  1 1 7  years. 

109!  The  Saracens  in  Spain,  being  hard  prefled  by 
the  Spaniards,  call  to  their  ailiftance  Jofcph 
kin z  of  Morocco  ■,  by  which  the  Moors  get 
poll'clfior.  of  all  titc  Saracen  dominions  in 
Spain. 

1096  The  firft  crufade  to  the  Holy  Land  is  began  un- 
der feveral  Chriftian  princes,  to  drive  the  in- 
fidels from  Jerufalcm. 

1098  The  order  of  St  Benedict  initialled. 

1099  Jerufalcm  taken  by  the  crufaders  ;  Godfrey  e- 

lecled  king  of  it  s  and  the  order  of  knights  of 
St  John  inftituted. 
I  l'io  Edgar  Athelirig,  thelaft  of  the  Saxon  princes, 
dies  in  England,  where  he  had  been  permitted 
to  reside  as  a  fnbje&. 
Learning  revfiredat  Cambridge. 
Writing  6ft  paper  made  of  cotton  common  about 
this  tune. 

I  :  1 7:  T>  .nk:  (if  la::  liv^-.t;  T;::-;'  ir>  :    r  j , 

t-.i  rhc  Sc^khrc  .ir  j  r  r  uU  ■■:  :n  .  aiui  :-j 

protect  Chriftian  ftrangers. 
1 1 19  Bohemia  erected  into  a  kingdom, 
nji  Th'e  kingdom  of  Portugal  began. 
1 1 37  The  pandect  of  Juftintan  found  in  the  ruins  of 

Amalphi. 

,  vailed  about  this  time. 

1143  The  Koran  translated  into  Latin. 

1144  Tb,e  Peripatetic  philofophy  introduced  into  Ger- 

many. 

I I  SI  The  .  canon  la*v  collected  by  Gralian,  a  monk 

of  Bologna. 
iiJ4  Chriftianity  introduced  into  Finland. 
Hj6  The  city  of  Mofcow  in  Raffia  foundeJ. 
1 160  The  order  of  the  Carmelites  inltitute'd. 
1163  London  bridge,  cofififting  of  19 '{mall  arches, 

firft  built  bfftoric. 
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1164  The  teutonic  order  of  religious  knights  begins  After 
in  Germany.  Chriil. 

11 71  The  dynafty  of  Fatemites  ended  in  Egypt  j  the*  * 

fovcreigns  of  this  country  henceforth  called 
Sultans. 

1 172  Henry  II.  king  of  England  (and  firft  of  the 

Plantagenets) ,  takes  poilcllion  of  Ireland;  which, 
from  that  period,  lias  been  governed  by  an 
Engiilh  viceroy,  or  lord  lieutenant. 
1 1 76  England  is  divided  by  Henry  into  fix  circuits, 
andjiiflicc  is  difpc.iied  by  itinerant  judges. 

1 1 79  The  univerfity  of  Padua  founded. 

1 180  Glafs  windows  began  to  be  ufed  in  private  houfes 

in  England. 

Ii8t  The  laws  of  England  are  digefted  about  this 

time  by  Glanvillc. 
1 182  Pope  Alexander  III.  compelled  the  kings  of 

England  and  France  to  huld  the  ftirrnps  of  his 

{addle  when  he  mounted  his  horfe. 
118;  7000  Albigenfes  mauacrcd  by  the  inhabitants 

of  Berry. 

1186  A  conjunction  of  all  the  planets  atfunrife  Sep- 

tember 16.  The  Sun  in  30°  ijp ;  Jupiter  in 
2°  3'  At  Venus  in  3*  49' ;  Saturn  in  8°  6'  1 
Mercury  in  4*  10' ;  Mars,  o°  b' ;  tail  of  the 
Dragon,  18"  23'  <i. 

1 187  Jerufalcm  taken  by  Saladin. 

1 193  The  battle  of  Afcalon,  in  Judea,  in  which  Ri- 

chard, king  of  England,  defeaics  Saladin's  ar- 
my, coniiRiiig  of  500,000  eonibatants. 

1 194  Dec*     man  Droit,  firft  ufed  as  a  motto  by  Ri- 

chard, on  a  victory  over  tbe  French. 

1 19 5  Denmark  and  Norway  laid  walk  by  a  dreadful 

tempeft. 

1 198  Inftitution  of  the  order  of  the  Holy  Trinity. 
1200  Chimnies  were  not  known  in  England. 

Surnames  now  began  to  be  ufed ;  firft  among 
the  nobility. 
Univerfity  of  Salamanca  in  Spain  founded. 
1204  Conftantinople  taken  by  the  French  and  Vene- 
tians. 

The  Inqui.i.ion  eftahlilhed. 

The  empire  of  Trcbizond  eftabliflied. 

t:o3  Loudon  incorporated,   and  obtained  their  firft 
charter  for  electing  their  Lord  Mayor  and  o- 
ther  magiftratcs  from  king  John. 
The  order  of  Fmtres  Minc-ra  eltablifccd. 
The  pope  excommunicates  king  John. 

1209  The  works  of  Ariftotle  imported  from  Conftan- 

tinople  into  Europe. 
The  filk  manufacture  imported  from  Greece  in- 
to Venice. 

1210  The  works  of  Ariftotle  condemned  to  be  burnt 

at  Paris. 

The  emperor  Otho  excommunicated  bv  the 
pope. 

Violent  perfection  of  the  Albigenfes. 
I2IJ  Magna  Ch.irta  is  ftgned  by  king  John  and  the 
barons  of  England. 
Court  of  common  pleas  eftabliflied. 
Orders  of  the  Dominicans  and  Knights  Hofpi- 
tallers  founded. 
The  doctrine  of  tranfubftantiation  introduced. 
1216  King  Alexander  Hand  the  whole  kingdom  of 

Scotland 
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Scotland  excommunicated  by  the  pipe's  le« 
gate. 

j  2:0  Artronomy  and  geography  brought  into  Europe 

by  the  Moors. 
1333  A  great  earthquake  in  Gerroauy. 
1333  A  comet  of  extraordinary  magnitude  appeared 

in  Denmark. 

1326  A  league  fanned  againft  the  Altigcnfes  by  the 
French  king  and  many  prelates  and  lords. 

1237  The  Tartars,  under  Gingis-Kan,  emerge  from 
the  northern  parts  of  Alia,  over-run  all  the 
Saracen  empire,  and  carry  death  and  d  dela- 
tion wherever  they  march. 

1  228  The  univerfity  of  Thouloufe  founded. 

1.230  The  kingdom  of  Denmark  dulre/Ted  by  pcfti- 
Icnce. 

The  kingdoms  of  Leon  and  Can  ile  united. 
Pniuia  fubduod  by  the  Teutonic  knights. 
Univerfity  of  Naples  founded. 
t3ji  The  Altnageft  of  Ptolemy  tranflared  into  Latin. 
1333  The  Inqnifition,  begun  in  1204,  is  now  trailed 
to  the  Dominicans. 
Thehoufes  of  London,  and  other  cities  in  Eng. 
land,  France,  and  Germany,  ftiii  thatched  with 
ftraw. 

1338  The  univerfity  of  Vienna  founded. 

1430  A  writing  of  this  year's  date  on  paper  made  of 

rags  ftill  extant, 
I24t  The  Hanfcatic  league  formed. 

Tin  mines  difcovercd  in  Germany. 
124C  A  clear  red  fUr,  like  Mars,  appears  in  Capricorn. 
1250  Painting  revived  in  Florence  by  Cimabuc. 
I.25 1  Wales  fubdued,  and  Magna  Charts  confirmed. 
1 2 53  The  famous  aftrononiical  tables  are  compofed 

by  Alonfo  king  of  Caftile. 
J2j6  The  order  of  the  Auguiliues  eftablinicd. 
*sj8  The  Tartars  take  Bagdad,  which  finilhcs  the 

empire  of  the  Saracens. 
ia6o  The  feci  of  Flagellantcs  appeared  in  Italy. 

1263  Acho  king  of  Norway   invades  Scotland  with 

160  fail,  and  lands  20,000  men  at  the  mouth 
of  the  Clyde;  bin  they  arc  cut  to  pieces  by 
Alexander  III.  whorecovera  thewefternifle*. 

1264  The  commons  of  England  firft  fununoned  to  par- 

liament about  this  time. 
1263  The  Tartars  invade  China, 
j  269  The  Hamburgh  company  incorporated  in  Eng. 

land. 

The  obliquity  of  the  ecliptic  obferved  by  Cozah 
Nafirodni  to  be  230  30". 

1272  The  academy  of  Florence  founded. 

1273  The  empire  of  theprcfem  Auftrian  family  be- 

gin sin  Germany. 
The  obliquity  of  the  ecliptic  obferved  by  Cheou- 
king  in  China  to  be  23*  33'  39". 

1274  The  fir  ft  commercial  treaty  betwixt  England  and 

Flanders. 

1 279  King  Edward  renounced  his  right  to  Normandy. 

The  mortmain  act  palfcd  in  England. 
12S2  Lewtllyn,  prince  of  Wales,  defeated  and  killed 
by  Edward  L  who  unites  thai  principality  to 
England. 
A  great  pert ilence  in  Denmark. 
$000 French  murdered  at  the  Sicilian  vefpers. 
Academy  de  la  Crufca  founded. 
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1284  Edward  II.  born ?C Caernarvon,  is  the  firft  prince 
of  Wales. 

12S5  Alexander  III.  king  of  Scotland,  dies,  and  that ' 
kingdom  isdifputcd  by  twelve  candidates,  who 
fubrait  their  claims  to  the  arbitration  of  Ed- 
ward king  of  England:  which  lays  the  foun- 
dation of  a  long  ;md  dcfolaiing  war  between 
both  nations. 

1 290  The  univerfity  of  Liil>on  founded. 

120I  Ptolcmais  taken  by  the  Turks.   End  of  the 

en,!;-;!;";. 

1293  There  is  a  regnlar  forccdion  of  Englifh  parlia- 

ments from  this  year,  being  the  1 2d  of  Ed- 
ward I. 

1294  Parliaments  ejlabliihed  in  Paris. 

1298  The  prefent  Turkiih  empire  begins  in  Bultynia 

under  Ottoman. 
Silvcr-hafted  knives,  fpoous,  and  cups,  a  great 
luxury. 

Tallow  candles  fo  great  a  luxury,  thatfplintcra 
of  wood  were  ufedfor  lights. 
Wine  fold  by  apothecaries  as  a  cordial. 
The  Scots  defeated  by  the  Englith  at  Falkirk. 

1299  An  earthquake  in  Germany. 
Spectacles  invented  by  a  monk  of  Pifa. 

The  year  of  jubilee  inftirutcd  by  Boniface  VIII. 
1303  The  mariner's  compafs  invented,  or  improved, 
by  Giovia,  of  Maples. 
The  univerfity  of  Avignon  founded. 

1307  The  begiuniugof  the  Swifs  cantons. 
Coal  firft  ufedin  England. 

1308  The  popes  remove  to  Avignou  in  France  for 

70  years. 

1310  Lincoln's  inn  fociety  eftablilhed. 

The  knights  of  St  John  take  poiTeflion  of  the 
ifle  of  Rhodes. 

1314  The  battle  of  Baimockburn,  between  Edward  II. 

and  Robert  Bmce,  which  eftablifltcs  the  latter 
on  the  throne  of  Scotland. 
*  The  cardinalsfiet  fire  to  the  conclave  and  fcparate, 
A  vacancy  in  the  papal  chair  for  two  years. 

1315  Germany  afflicted  with  famine  and  pcflilence. 

1319  The  univerfity  of  Dublin  founded. 

1320  Gold  firft  coined  in  Chriitcndom ;  1 344  ditto  in 

England. 
An  earthquake  in  England. 
1323  A  great  eruption  of  Mount  JExm. 
1325  The  firit  treaty  of  commerce  betwixt  England 
and  Venice. 

1330  Gunpowder  invented  by  a  monk  of  Cologne. 
1332  The  pope  accufed  of  herefy. 

1336  Two  Brabant  weavers  fettle  at  York,  which, 

fays  Edward  III.  may  prove  of  great  benefit 
to  us  and  our  fubjects. 

1337  The  firft  comet  whofe  courfc  is  defcribed  with 

an  altronomical  cxaflncls. 
Europe  infciled  by  locufts. 
1340  Heralds  college  inftittttcd  in  England. 

Copper-money  fir/l  ufedin  Scotland  and  Ireland. 

1344  The  firft  creation  to  titles  by  patents  ufed  by 

Edward  III. 

1345  Edward  III.  has  four  pieces  of  cannon,  which 

gained  htm  the  battle  of  Crefly. 
1347  The  battle  of  Durham,  in  which  David,  king 
of  Scots,  is  taken,  prifoncr. 
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After  i  The  order  of  the  Garter  inftitnted  in  England  1433 
Cfcritt.  by  Edward  III.  altered  in  1557,  and  conufts  1437 

' 1  —  of  26  knights. 

1 352  The  Turks  firft  enter  Europe  1 440 

13;}  Afia  aitd  Africa  dclolated  by  locufts. 

llil  The  money  in  Scotland  till  now  the  fame  as  in 

England.  1446 
jyt6  The  battle  of  Puictiers,  in  which  king  John  of 
France  and  his  fon  are  taken  prifoners  by  Ed- 
ward the  Black  Prince.  1453 

1357  Coals  firjt  brought  to  London. 

1358  Arms  of  England  and  France  firft  quartered  by 

Edward  III. 

Uni veriity  of  Cologne  founded .  ■  4  c  4 

Tamerlane  began  to  reign  in  Perfia.  1457 
n62  The  law  pleadings  in  England  changed  from  1460 

French  to  Englith  as  a  favour  of  Edward  III. 

to  his  people. 

The  military  order  of  Janizaries  eftablilhed  a-  1473 
mong  the  Turks. 
136$  The  univerfiues  of  Vienna  and  Geneva  founded  1477 

1 369  John  Wickliffe  an  EngliAunan  begins  to  call  in  1479 

queftioa  the  doctrines  of  the  church  of  Rome  1482 
about  this  time,  whofe  followers  arc  called 
Lollards. 

1 370  The  office  of  Grand  vizir  ciHblimed.  1483 
1377  Inundation  of  the  lea  in  Flanders. 

1373  Greenland  difenvrred  by  a  Venetian. 
.1381  Bills  of  Exchange  firft  ufed  in  England. 
1 384  The  firft  aft  of  navigation  in  England ;  no 
goods  to  be  exported  or  imported  by  Englifti- 
men  in  foreign  bottoms.  i486 

1386  A  Company  of  linen  weavers  from  the  Nether- 

lands cftabliilicd  in  London.  1489 
Windfor  caftle  built  by  Edward  III. 

1387  The  firft  Lord  High  Admiral  of  England  infti-  1490 

tnted. 

1388  The  battle  of  Otterburn  between  Hotfpur  and 

the  earl  of  Douglas. 
Bombs  invented  at  Venloo. 
1 391  Cards  invented  in  France  for  the  king's  amufc* 
-4neut. 

1399  Wcfiininflcr  abbey  rebuilt  and  enlarged — Weft- 
minfter  lull  ditto. 

Order  of  the  bath  inftirated  at  the  coronation 
of  Henry  IV.  renewed  in  1725 ;  confuting  of 
38  knights.  i^r-z 

1401  Tamerlane  defeats  and  takes  prifoner  Bajazet 
the  Turkiih  I'nlcan. 

1 40c  The  Canary  iflands  difcovcred  by  Bathenconrc 

a  Norman.  1495 

1 410  Guildhall,  London,  built.  i  j  :  > 
Painting  in  oil-colours  invented  at  Bruges  by  1497 

John  Van-eyck. 

141 1  Ihe  univerfity  of  St  Andrew's  in  Scotland 

founded. 

1 412  Algebra  brought  from  Arabia  into  Europe.  1499 
1415  The  battle  of  Agiucourt  gained  over  the  French 

by  Henry  V.  of  England.  t  ;oo 

1420  The  iQand  of  Madeira  difcovcred  by  the  Portu- 

guese. 

1421  The  revenne  of  England  amounted  to  L.  55,754- 
1428  The  (iege  of  Orleans,  the  firil  blow  to  the  Eng- 
lish power  in  France. 

1431  A  great  eathquake  at  Lilboii.  Ijoy 
Vol.  IV. 


Grrjt  inundations  in  Germany. 

The  obliquity  of  the  ecliptic  obferved  by  Ulug 

Beg  to  be  23°  30'  17*. 
Printing  invented  by  L.  Kofter  at  Haerlam  in 

Holland  i  brought  into  England  by  W.  Cax- 

ton,  a  mercer  of  London,  I47L 
The  Vatican  library  founded  at  Rome. 
The  fiea  breaks  in  at  Port  in  Holland,  and 

drowns  100,000  people. 

Conftantinople  takea  oy  the  Turks,  which  ends 
the  eaftern  empire,  1123  years  from  its  dedi- 
cation by  Conftantine  tie  great,  and  2206 
years  from  the  foundation  of  Rome. 

The  univerfity  of  Glafgow  in  Scotland  founded. 

GlaJs  firft  manufactured  in  England. 

Engraving  and  etching  on  copper  invented. 

The  obliquity  of  the  ecliptic  obferved  by  Pur- 
bachiusand  Regiomontanus  to  be  29*29'. 

The  ftudy  of  the  Greek  language  introduced 
into  France. 

The  univerfity  of  Aberdeen  in  Scotland  founded. 

Union  of  the  kingdoms  of  Arragoa  and  C'afti'c. 

The  coaft  of  Guinea  difcovered  by  the  Portu- 
guese. 

A  court  of  Inquintion  erected  in  Seville. 

Richard  III.  king  of  England  and  lift  of  the 
Plantagencts,  is  defeated  and  killed  at  the 
battle  of  Bofworth,  by  Henry  (Tudor)  VII. 
which  puts  an  end  to  the  civil  wars  between 
the  houies  of  York  and  Lancafter,  after  a  con- 
teftof  30  years,  and  the  lofeof  100,000  men. 

Henry  cfttblilhes  fifty  yeomen  of  the  guards, 
the  riift  Handing  army. 

Maps  and  fea  charts  firft  brought  to  England 
by  Berth.  Columbus. 
William  Groceyn  introduces  the  ftudy  of  the 
Greek  language  into  England. 
The  Moors,  hitherto  a  formidable  enemy  to  die 
native  Spaniards,  are  entirely  fubdued  by  Fer- 
dinand, and  become  fubjedbt  to  that  prince  on 
certain  conditions,  which  are  ill  obferved  by 
the  Spaniards,  whole  clergy  ufe  the  Inqtiiiitioii 
in  all  its  tortures ;   and  in  1609,  near  one 
million  of  the  Moors  are  driven  from  Spain  to 
the  oppolkc  coaft  of  Africa,  from  whence  they 
originally  came. 
America  firft  difcovered  by  Columbus,  a  Ge- 
noese in  the  fcrvice  of  Spain. 
The  Moors  expelled  froin  Granada,  which  they 

ha  J  pollened  upwards  of  800  years. 
The  venereal  difeafc  introduced  into  Europe. 
The  lews  and  Moors  har.iihed  out  of  Portugal. 
The  Portugucfe  firft  fail  to  the  Eaft  Indies  by 
the  Cape  of  Good  Hope. 
South  America  difcovered  by  Americas  VeJpu- 
fius,  from  whom  it  has  its  name. 
North  America  difcovered,  for  Henry  VII.  by 
Cabst  a  Venetian. 
Maximilian  divides  the  empire  of  Germany  in- 
to fix  circles,  and  adds  four  more  in  1512. 
Brazil  difcovered  by  the  Portugurfe.  Florid* 
difcovered  by  John  Cabot,  an  Englishman. 
Painting  in  ehiaro  obfeuro  difcovcred. 
A  great  plague  in  England. 
Shillings  firft  coined  in  England., 


769 


Chrilt. 


5  E 


1507 


77° 

After    i  jo  7 
Chrift. 

*■'■»■■-'  1509 


IJtO 

1513 


CHRONOLOGY. 


1 514 
1515 


l£l6 
IJI7 


1  JiS 
1521 

1-523 

152 
IJ37 

1528 
1529 


1532 
J534 


»535 
1539 


j  540 


3  543 


The  iftand  of  Madagafcar  dillovcred  by  the 
Ponuguefe. 

GarJcning  introduced  into  England  from  the 
Netherlands,  from  whence  vegetable*  were 
imported  hitherto. 

The  obliquity  of  the  ecliptic  obferved  by  Wer- 
nenusto  be  33*  aS'  30". 

The  battle  of  Flowdcn,  in  which  James  IV. 
king  of  Scotland  is  killed,  with  the  flower  of 
his  nobility. 

Cannon  bullets  of  ftone  Hill  in  ttfe. 

The  fir  A  Polyglot  Bible  printed  at  Alcala. 

The  kingdom  of  Navarre  annexed  to  that  of 
Caftilc  by  Ferdinand. 

Tbc  kingdom  of  Algiers  fcized  by  Barbarorla. 

Martin  Luther  began  the  Reformation. 

Egypt  is  conquered  by  the  Turks. 

The  kingdom  of  the  Mamalukcs  in  Egypt  over- 
thrown by  the  Turks. 

Difcovery  of  New  Spain,  and  the  Straits  of 
Magellan. 

Henry  VII.  for  his  writings  in  favour  of  pope.- 

ry,  receives  the  title  of  Defender  of  the  -Fai  th 

from  his  HolineXs. 
Rhodes  taken  by  the  Turks. 
The  firft  voyage  round  the  world  performed,  by 

a  Ihip  of  Magellan's  fuuadroil. 
The  inquiiition  eftablilhed  in  Portugal. 
Lutheranifm  eftablilhed  in  Gennauy. 
Rome  taken  and  plundered  by  the  Imperial 

army. 

Popery  abolifhed  in  Sweden. 

The  name  of  Protcftant  takes  its  rife  from  the 
reformed  protefting  againft  the  church  of 
Rome,  at  the  diet  of  Spires  in  Germany. 

Union  of  the  Proteftants  at  Smallcalde,  Decern* 
ber  sad. 

Secretary  of  State's  office  eftabliihed  in  Eng- 
land. 

A  great  earthquake  at  Lilbon. 
The  Court  of  Seffion  inftituted  in  Scotland. 
Tnfurreelion  of  the  Anabaptifts  in  Weitphalia. 
The  reformation  takes  place  in  England,  under 

Henry  VIII. 
Barbaroifa  feized  on  the  kingdom  of  Tunis. 
The  Reformation  introduced  into  Ireland. 
The  fociety  of  Jefuits  formed.. 
The  fir/l  Engli/h  edition  of  the  Bible  authori- 

fed  i  the  prejent  tranftation  finilhed  lin. . 
About  this  time  cannon  began  to  be  ufed  in 

Ihips. 

Six  hundred  and  forty-five  religious  houfes  ftip- 
preiled  in  England  and  Wales. 

The  variation  of  the  compafs  difcovered  by  Se- 
baftiaa  Cabot, 

The  obliquity  of  the  ecliptic  obferved  by  Coper- 
nicus to  be  43°  38'  8*. . 

Society  of  the. Jefuits  eftabliihed,  September  27<- 

Silk  /lockings  firft  worn  by  the  French  king ; 
firft  worn  in  England  by  queen  Eliz.  1  $61  ;  the 
ftcel  frame  for  weaving  invented  by  the  Rev., 
Mr  Lee,  of  St  John's  College,  Cambridge,  1 589. 

Pins  firft  ufed  in  England,  before,  which  time 
the  ladies  ufed  Ikewers. 

Iron  cannon  and  mortars  made  in  England. 


1  j 44  Good  lands  let  in  England  at  one  /hilling  per  acre. 
1545  The  famous  council  of  Trent  begins,  and  conti- 
nues 1 3  years. 

1547  Firft  law  in  England  cftablifhing  the  intercft  of. 

money  at  10  per  cettt. 

1548  The  Reformation  gained  ground  in  Poland. 

1549  Lords  lieutenants  of  counties  inftitntcd  in  Eng- 

land., 

1550  Horfc  guards  inftitiited  in  Englaud. 

The  bank  of  Venice  eftabliilhcd  about  this  time. 
Ijj2  Books  of  geography  and  aftronomy  deftroyed 
in  England,  as  being  infected  with  magic. 
The  book  of  Common  Prayer  eftablilhed  in 
England  by  act  of  Parliament. 
1554  The  kingdom  of  Aftracan  conquered  by  the- 
Ruffians. 

1  jej  The  Ruffian  company  eftablilhed  in  England. 
ii$8  Queen  Elizabeth  begins  her  reign. 
1 S60  The  reformation  in  Scotland  completed  by  John 
Knox,. 

1  $6 1  Livonia  ceded  to  Poland; 
1563  Knives  firft  made  in  England.. 
1565  Revolt  of  the  Low  Countries. 

Malta  attacked  by  the  Turks. 
I  566  The  39  articles  of  the  church  of  England  cfta-. 
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Liberty  of  exerciling  the  reformed  religion 
granted  to  the  Low  Countries. 
2569  Royal  Exchange  fir/l  built. 

1571  The  ifland  of  Cyprus  taken  by  the  Turks. 
They  are  defeated  at  Lepanio. 

1572  The  great  maflacre  of  Proteftants  at  Paris. 

A  new  ftar  in  Caffiopaeia  obferved  by  Cornelius 
Gemma.    It  appeared  in  November,  and  djf-  . 
appeared  in  March.. 
1 J76  .The  exercife  of  the  Proteftam  religion  authori- 
fed  in  France.    This  toleration  followed  by- a 
>     civil  war. 

1578  The  firft  treaty  of  alliance  betwixt  England  and 

the  States  General,  January  7th. 

1579  The  Dutch  (hake  olTthe  Spanifli  yoke,  and  the 

republic  of  Holland  begins. 
Englilh  Eaft-India  company  incorporated— efta-  . 
bli/hed  1600. 
 Turkey  company  incorporated. 

1580  Sir  Francis  Drake  returns  from  his  voyage  - 

round  tbc  world,  being  the  firft  Englifh  cir- 
cumnavigator. 

Parochial  regifter  firft  appointed  in  England. 

The  kingdom  of  Portugal  fcized  by  Philip  of 
Spain. 

1581  Copper  money  firft  ufed  in  France. 

1583  Pope  Gregory  introduces  the  New  Stile  in  Ita- 
ly ;  the  5th  of  October  being  counted  15. 

1583  Tobacco  firft  brought  from  Virginia  into  Eng- . 
land. 

The  firft  propofal  of  fettling  a  colony  in  Ame- 
rica. 

1 587  Mary  queen  of  Scots  is  beheaded  by  order  of 

Elizabeth,  after  18  years  imprifonment. 

1588  The  Spanilh  Armada  deftroyed  by  Drake  and 

other  Engliih  admirals. 

Henry  IV.  pales  the  edicl:  of  Nantes,  tolera- . 
ting  the  Proteftants. . 

1538 


C   H   R   O  N 

J&itr    158S  Duelling  with  finall  fwords  introduced  into  Eng- 
land. 

1  j3y  Coicbes  firft  introduced  into  England »  hackney 

ad  1693*  jnereafed  10  1000  in  1770. 
1590  Bind  at  penfioners  inftkuted  in  England. 

Tclcfcopes  Invented  by  Jaufen,  a  I'pccUcle  ma- 
ker in  Germany. 
U91  Triniiy  college,  Dublin,  founded. 

1 593  A  great  plague  in  London. 

1594  The  Jcfuits  expelled  from  France. 
The  obliquity  of  the  ecliptic  obferved  by  By- 

gius  to  be  23°  30'. 

1 595  The  fame  obferved  by  Tycho-Brachc  to  be 
«3°  29'  aj". 

1596  A  greai  earthquake  at  Japan. 
15.97  W-nchcs  tirit  brought  into  England  from  Ger- 
many. 

1598  Theeciclol  Nantes  by  Henry  IV.  of  France. 

1602  Decimal  arithmetic  invented  at  Bruges. 

1603  Queen  Elizabeth  (the  lallof  the  Tudors)  dies, and 
nominates  James  VI.  of  Scotland  at  her  fuc- 
ceuors  which  unites  both  kingdoms  under  the 
name  of  Great  Britain* 

1605  The  Gun  powder-plot  difcovered  at  Weftmin- 
(ler  j  being  a  plot  to  blow  up  the  king  and  both 
honfet  of  Parliament. 

1606  Oarhsof  allegiance  firfl  adminiftcred  in  England. 

1608  Colonies  fent  from  England  to  Virginia. 

1609  The  independency  of  the  United  States  acknow- 
ledged by  Spain. 

1610  Galileo,  of  Florence!  firft.  difcovers  the  fatellitcs 
about  the  planet  Jmpitcr,  by  the  telefcope  late* 
ly  invented  in  Germany. 
Henry  IV.  is  murdered  at  Paris  by  Ravaillac  a 
prieft. 

Thermometers  invented  by  Diebel,  a  Dutchman. 

161 1  Baronets  firft  created  in  England  by  James  1. 
May  22. 

An  earthquake  at  Conftantinoplei  300,000 
pcrfons  died  there  of  the  plague. 

1612  The  north-wed  pa  flag  e  to  China  attempted  in 
vain  by  the  EnzlUh. 

161 4  Napier  of  Marcnefton,  in  Scotland,  invents  the 
logarithms. 

Sir  Hugh  Middleron  brings  the  new  river  to 
London  from  Ware. 
1616  The  firfl  permanent  fettlcment  in  Virginia. 
1619  W.Harvey,  an  Englifbinan,  confirms  the  doc- 
trine  of  the  circulation  of  chc  blood,  which 
had  been  firft  broached  by  Servetius,  a  French 
phyfician,  in  I553> 
1630  The  broad  filk  manufaa«re  from  raw  filk,  in- 
troduced into  England. 
Barbadoes  difcovered  by  Sir  William  Courteen. 
Navarre  united  to  France. 
Copper-money  firfl  introduced  in  England. 

1621  New  England  planted  by  the  Puritans. 
The  two  parties  of  Whigs  and  Tories  formed 

in  England. 

1622  The  Palatinate  reduced  by  the  Impcrialifts. 

1623  The  knights  of  Nova  Scotia  inllituted. 

1624  Maflacre  of  the  Englifli  at  Amboyna. 
•6aj>  King  James  dies,  and  is  fnccecded  by  his  fon 

Charles  I. 
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1625  The  ifland  of  Barbadoes,  the  firft  EngtiJh  fettle.  Aft™ 
meflt  in  the  Weft  Indies,  is  planted,  .  drift. 

1631  The  tranfit  of  Mercury  over  the  fuu's  dijfc,  firft  * 

obferved  by  Galfendi. 
A  great  eruption  of  Vefovin*. 

1632  The  battle  of  Lotzen,  in  which  Guftavus  Adol- 

phus,  king  of  Sweden,  and  head  of  the  Pro- 
tenants  in  Germany,  is  killed. 

1633  Galileo  condemned  by  the  inqirifiiion  at  Ronv.-. 
Louifiana  difcovered  by  the  French. 

16  j j  Province  of  Maryland  planted  by  lord  Balti- 
more. 

Regular  pods  eftablithcJ  from  London  to  Scot- 
land, Ireland,  &c. 
1636  A  tranlitof  Mercury  over  the  Son's  difk  obferv- 
ed by  Caffini. 

1639  A  tranfit  of  Venus  over  the  fun's  d&  firft  ob- 
ferved by  Mr  Horrox,  November  24th.  O.  S. 
3  b  15'  P.  M. 

1649  King  Charles  difobliges  his Scottifli  fubjects :  on 
which  their  army,  under  general  Lefley,  en- 
ters England,  anj  takes  Newcaflle,  being  en- 
courage d  by  the  malecontents  in  England. 
The  mafljere  in  Ireland,  when  40,000  Englifli 

Protcdams  were  killed. 
The  independency  of  Portugal  recovered  by 
John  duke  of  Braganza. 

1642  King  Charles  impeaches  five  refractory  members, 

which  begins  the  civil  wars  in  England. 

1643  Excife  on  beer,  ale,  &c.  firft  impofed  by  par- 

liament. 

Barometers  invented  by  Torricelli. 

1648  A  new  flar  obferved  in  the  talc  of  the  Whale  by 

Fabricius. 

1649  Charles  I.  beheaded  by  Cromwell  at  Whitehall, 

January  30,  aged  49. 
Pendulums  firft  applied  to  clocks  l>y  Huygens. 
l6ji  The  feft  called  O^taktrt  appeared  in  England. 
1652  The  Dutch  colony  at  the  Cape  of  Good  Hope 

cllablifhed. 
1654  Cromwell  aflumes  the  protector Jiip. 

The  air-pomp  invented  by  Otto  Guericke  of 
Magdeburg. 

i6;j  The  Englifli,  under  Admiral  Penn,  take  Jamaica 
from  the  Spaniards. 

One  of  Saturn's  fatellitcs  obferved  by  Hnygens. 
1658  Cromwell  dies,  and  isfucceeded  in  the  protector - 
lliip  by  his  fon  Richard. 

1660  King  Charles  II.  is  rcftored  by  Monk,  comman- 

der of  the  army,  after  an  exile  of  twelve  years 
in  France  and  Holland. 

The  people  of  Denmark,  being  opprefied  by  the 
nobles,  furrender  their  privileges  to  Frederic  III. 
who  becomes  abfolutc. 

1661  The  obliquity  of  the  ecliptic  obferved  by  He- 

velius  to  be  230  29'  7". 

1662  The  Royal  Society  eftabliflied  at  London  by 

Charles  II. 

1663  Carolina  planted ;  1728,  divided  into  fcparate  go- 

vernments. 
Pruflia  declared  independent  of  Poland. 

1664  The  New  Netherlands  in  North  America  con- 

quered from  the  Swedes  and  Dutch  by  the 
Englifli. 
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The  plague  Mg<e  in  London,  and  carries  off 
63,ooo  I'crfons. 

The  magic  lantborn  invented  by  Kirchcr. 

The  great  fire  of  London  began  Sept.  2.  and  coil- 
tinucd  three  days,  to  which  were  deflroyed 
13,009  houfes  and  400  ft  reels* 

Tea  fir  ft  0.  fed  in  England  • 

The  pence  of  Breda,  which  confirms  10  the 
English  ibe  New  Netherlands,  now  ihc 
States  of  Pennfylvania,  New  York,  and  New 
Jerfey. 

 -ditto  A»x  la  Chapelle, 

St  James's  park  planted,  and  made  a  thorough* 
fare  for  public,  ofe  by  Charles  II. 

The  iH  1  nd  of  Candia  taken  by  tbc  Turks. 

The  Englifh  fludfoo's  Bay  company  incorpora- 
ted. 

The  ob!iq;iity  of  the  ecliptic  obferved  by  Men* 
goli  to  be  315°  28'  34'. 

Louis  XIV.  over-runs  great  part  of  Holland, 
when  the  Dutch  opened  their  Quices,  being  de- 
termined to  drown  their  country,  and  retire 
to  their  fettlcmcnts  in  the  Eaft  Indies. 

African  company  ciUhKflied. 

The  obliquity  of  the  ecliptic  obferved  by  Richer 
to  be  1;*  2:'  J4*. 

The  micrometer  invented  by  Kircher. 

The  peace  of  Nimegnco. 

The  habeas  corpus  aft  paffed. 

A  ftrange  darknefsat  noon-day,  Jan.  12. 

A  great  cornet  appeared,  and  from  its  nearnefs 
to  our  eanh  alarmed  the  inhabitants-  Itcou- 
tinned  viGble  from  Nov.  3.  to  March  9. 

William  Penn,  a  Quaker,  receives  a  charier  for 
planting  Pettttfyivaitia. 

India  ttock  fi>ld  from  360  to  50Q  per  cent. 

Charles  I!,  dies,,  aged  s&  *nd  is  fucceeded  by 
his  brother  James  II. 

The  duke  of  Monmouth,  natural  fon  toCharlcs  II. 

raifes  a  rebellion,  but  is  defeated  at  the  battle  of 
Sedgmore,  and  beheaded. 

The  cdift  of  Nantes  is  revoked  by  Louis  XIV. 
and  the  Proieftants  are  greatly  difireifed. 

The  Newtonian  philofophy  published. 

The  palace  of  Versailles,  near  Paris,  finiflied  by 
Louis  XIV. 

The  Revolution  in  Great  Britain  begins  Nov.  c. 
King  Jintes  abdicates,  ami  retires  to  France, 
Dec.  J« 

King  William  and  Queen  Mary,  daughter  and 
fon-in-law  to  James,  arc  ptoclaimcd  Februa- 
ry 16. 

Vifcont;t  Dundee  (lands  out  for  James  in  Scotland, 
but  is  killed  by  general  Mackay  at  the  battle  of 
KiWycrankie ;  upon  which  the  Highlanders, 
wearied  with  repeated  misfortunes,  difperfc. 

Smyrna  deflroyed  by  an  earthquake. 

The  land-tax  parted  in  England. 

The  tcleration-acl  psffed  in  ditto. 

Several  bifhops  are  deprived  for  not  taking  the 
oaths  toWilliam. 

William  Fuller,  who  pretended  to  prove  the 
prince  of  Wales  fpurious,  was*  voted  by  (he 
commons  to  be  a  notorious  cheat,  impoftor,  and 
falfc  accufcr. 


16S9  Epifcopacy  aholithcd  in  Scotland, 

1690  The  battle  of  the  Boyne,  gaiued  by  William  a- 

gaind  James,  in  Ireland. 

1691  The  war  in  Ireland  iiniihed,  by  ftirrender  of 

Limerick  to  William. 

The  obliquity  of  the  ecliptic  obferved  by  Flam- 
ftead  to-be  330  38'  32*. 

1692  The  Englilh  and  Dutch  fleets,  commanded  by 

Admiral  Rujl'el,  defeat  tbc  French  fleet  ofl  La 
Hogoe. 

The  maflicre  of  Glencoe  in  Scotland,  Jan.  31. 
O.S. 

Earthquakes  in  England  and  Jamaica,  Septem- 
ber 8. 

Hanover  made  an  deflorate  of  the  empire. 

1693  Bayonets  at  the  end  of  loaded  mofkets  firft  wfed 

by  the  French  ag.tinft  the  confederates  in  the 
'battle  of  Turin, 

Bank  of  England  eftablimed  by  King  William. 
The  fir  ft  public  lottery  was  drawn  this  year. 
J  694  Queen  Mary  dies  at  the  age  of  33,  mi  William 
reigns  alone. 
Stamp  duties  inftitatcd  in  England. 
1696  The  peace  of  Byfwick. 
is99  The  Scots  fettled  a  colony  at  the  ifihmos  of  Da- 
rien  in  America,  and  called  it  Calndenia, 

1 700  Charles  XIJ.  of  Sweden  begins  his  reign. 
King  James  II.  dies  at  St  Germains  in  the  68ih- 

year  of  his  age. 

1 701  PrutDa  ercfied  into  a  kingdom*. 

Society  for  the  propagation  of  the  gofpel  in  fo- 
reign parts  eflabliuicd. 

1702  King  William  dies,  aged  50,  and  is  fucceeded 

by  Qjiccn  Anae,  daughter  to  James  II.  who, 
with  the  Emperor  and  States  General,  renews 
the  war  sgainll  France  and  Spain, 
die  French  fent  colonies  to  the  Miffifipppi. 

1 703  The  obliquity  of  the  ecliptic  obferved  by  Bian- 

cbini  to  be  2  30  28'  3j*. 

1704  Gibraltar  taken  from  the  Spaniards  by  Admiral 

Rookc. 

The  battle  of  Blenheim  won  by  the  Duke  of 

Marlborough  and  allies  again  (I  the  French. 
The  court  of  Exchequer  in  ft  Suited  in  England. 

1706  The  treaty  of  Union  betwixt  England  and  Scot- 

land, figned  July  22. 
The  battle  of  Rarailies  won  by  Marlborough  and 
the  allies. 

1707  The  hrft  Britilh  parliament. 
The  allies  defeated  at  Almnnza. 

1708  Minorca  taken  from  the  Spaniards  by.  General ; 

Svanhope. 

The  battle  of  Oudenarde  won  by  Marlborough 
and  the  allies. 

1709  Peter  the  Great,  czar  of  Mofcovy,  defeats 

Charles  XII.  at  Poltowa,  who  flies  to  Turkey, 
The  battle  of  Malplaqnei  won  by  Marlborough 
and  the  allies. 

1710  Queen  Anne  changes  the  whig  minirtry  for  o- 

triers  more  favourable  to  the  ir.terefi  of  her  bro- 
ther the  late  Pretender. 

The  cathedral  church- of  St  Paul,  London,  re- 
built by  Sir  Chriftophcr  Wren  in  37  years, 
at  one  million  expence,  by  a  duty  on  coals. 

The  Englifli  South-fca  company  began. 
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Duke  of  Hamilton  and  Lord  Mohun  killed  in  a 
duel  in  Hide-Park. 

The  peace  of  Utrecht,  whereby  Newfoundland, 
Nova  Scotia,  New  Britain,  and  Hudfon's  bay, 
in  North  America,  were  yielded  to  Great  Bri- 
tain }  Gibraltar  and  Minorca,  11:  Europe,  were 
alfo  confirmed  to  the  faid  crown  by  this  treaty. 

Queen  Anne  dies,  at  the  age  of  50,  and  is  file 
ceeded  by  George  I* 

Intcrcit  in  England  reduced  to  five  per  ant. 

Louis  XIV.  dies,  and  isfuccceded  by  his  great- 
grandfoa  Louis  XV.  the  late  king  of  France. 

The  rebellion  in  Scotland  begins  in  Sepiembcr 
under  the  Earl  of  Mar,  in  favour  of  the  Preten- 
der. The  action  of  Sherifl'muir,  and  the  fur- 
renderof  Prefton,  both  in  November,  when  the 
rebels  difperfe. 

The  obliquity  of  the  ecliptic  obferved  by  Lou- 
ville  to  be  33*  a3'  34*. 

The  Pretender  married  the  priucels  Sobiefka, 
grand-daughter  of  John  Sobielki,  late  king  of 
Poland. 

An  ad  paficd  for  fcpiennial  parliaments. 
Sardinia  erected  into  a  kingdom,  and  given  to 

the  duke  of  Savoy. 
The  Miffifippi  fcheme  at  its  height  in  France. 
Lombe's  ulk-ihrowing  machine,  containing 
26,586  wheels,  creeled  at  Derby  in  England  : 
takes  up  one-eighth  of  a  mile  ;  one  water- 
wheel  moves  the  reft ;  and  in  34honrs  it  works 
318,504,960  yards  of  organzine  filk  thread. 
The  foiuh-fca  fcheme  in  England  begun  April  7, 
was  at  its  height  at  the  end  of  Jane,  and  quite 
lank  about  September  29. 
A  gre^t  earthquake  in  China. 
An  earthquake  in  Denmark. 
King  George  dies,  in  the  68th  year  of  his  age, 
and  is  fnccceeded  by  his  only  ton,  George  II. 
Inoculation  firft  tried  on  criminals  Willi  fuccefs. 
Raffia,  formerly  a  dukedom,  is  now  cftablDhed 

as  an  empire. 
The  abberraiion  of  the  fixed  ftars  difcevcred  an  J 

accounted  for  by  Dr  Bradley. 
Koala  Khan  oforos  the  Perfian  throve,  conquers 
the  Mogul  empire,  and  returns  with  two  hun- 
dred thirty-one  millions  Sterling. 
Several  poblic-fpirited  gentleman  begin  the  fet- 
tlement  of  Georgia  in  North  America. 


i  7 ;  5 
1736 


>737 
J  73* 

1743 


The  Jefoitt  expelled  from  Paraguay. 
Capt.  Porteons  hiving  ordered  his  foldiers  to 
fire  upon  the  populace  at  an  execution  of  a 
fmnggier,  is  himfelf  hanged  by  the  mob  at  E- 
dinbnrgh. 

Atranfit  of  Mercnry  obferved  by  CaJKni. 

A  dreadful  hurricane  at  the  mouth  of  the  Gan- 
ges, Oft.  10. 

Wcftminifter  bridge,  confiding  of  .  5  arches,  be- 
gun 1  fiuifhed  in  i7*o,  at  the  expence  of 
;?9  000  1.  defrayed  by  parliament. 

The  order  of  St  Januaritis  dlabliihed  at  Naples. 

Letters  of  marqne  iiflied  out  in  Britain  againft 
Spain  July  at.  a.td  war  declared,  O&  a?. 

The  empire  of  Indoftan  rained  by  Kouli  Khan. 

An  intenfe  froft  in  Britain. 

The  battle  of  Dettingen  v  on  by  the  Englilh  and 
allies  in  favour  of  the  Queen  of  Hungary. 


1743  A  dreadful  plague  in  Sicily. 

1 744  War  declared  againft  France— -Commodore  An- 

fon  returns  from  his  voyage  round  the  world, 
174$  The  allies  lofcthe  battle  at  Fontenoy. 

The  rebellion  breaks  out  in  Scotland,  ,uid  the 
Pretender's  army  defeated  by  the  Duke  of 
Cumberland  at  Cullodcn,  April  16,  17^6. 

1746  BritUh  Linen  Ccmpany  erected. 
Lima  deftroyed  by  an  earthquake. 

1747  Koati  Khan  murdered. 

1748  The  peace  of  Aix-la-Chapcllc,  by  which  a  re- 

ftttudon  of  ail  places  taken  during  the  war  was 
to  be  nude  on  all  fides. 

1 749  The  iatercft  on  the  Britiih  funds  redaced  to 

3  per  cent. 
Britiih  hcrruag-ftfnery  incorporated. 
The  colony  o:  Nova  Scotia  founded. 
I7JO  Earthouakcin  England. 
t7it  Frederic  prince  01  Wales,  father  to  his  prefect 
majefty,  died. 
Antiquarian  fociety  at  London  incorporated. 
I7J2  The  newftile introduced  into  Great  Britain;  the 

3d  of  September  being  counted  the  141I1. 
I7J3  The  Britiih  mufeuin  erefled  at  Moataguc-houfe. 
Society  of  arts,  manufactures,  and  commerce, 
ioftituted  in  London. 
I7J4  A  dreadful  eruption  of  mount  ./Etna. 

A  great  earthquake  at  Conftantinople,  Cairo, 
&c.  Sept.  3d. 

1755  Quito  in  Peru  deftroyed  by  an  earthquake, 

April  38th. 

Ltfboa  deftroyed  by  an  earthquake,  Nov.  ift. 

1756  146  Engl i&men  arc  confined  in  ihc  black  hole 

at  Calcutta  in  the  Eaft  Indies  by  order  of  the 

nabob,  and  T3J  fonnddead  next  morning. 
Marine  fociety  cftabliihed  at  London. 
Tlie  Xing  of  Prufha  commenced hoftilities  in  the 

month  of  Auguft  in  Saxony.   Defeats  the  An- 

ftrians  at  La. 

1757  Damien  attempted  to  auaiOuate  the  French  king. 
TheKingofPruifia  invades  Bohemia.  Defeats 

the  Auftrians  at  Reichenborg,  April  sift,  and 
at  Prague,  May  6th.   llepulfcd  by  Count  Daun 
at  Kolut,  June  18 tb. 
The  allies  defeated  by  the  French  at  Kaftenbeck, 
July  36th. 

Convention  of  Cloftcr  Seven,  Sep.  8th. 
The  king  of  PrBliia  defeats  the  French  and  Au- 
ftrians at  Rolbach,  Nov.  J.  The  PrnfTians  de- 
feated near  Breflaw,  Nov.  sad.  The  Auftrians 
defeated  at  Lifla,  Dec.  5th. 

1758  Senegal  taken  by  the  Britiih,  May  ift.  They 

lake  Louifbourg,  July  27th. 
The  King  of  Pruilia  defeats  the  Ruffians  at 

Zorodorf,  Auguft  25th.   Is  defeated  by  Count 

Daun  at  lloch-kirchcn,  O&.  1.1th. 
Goree  taken  by  Commodore  Keppel,  Dec.  391I1. 
Attempt  to  afaflinate  the  King  of  Portugal, 

Dec  i 

1759  General  Wolfe  is  killed  in  the  battle  of  Quebec, 

whi'h  is  gained  by  the  Britiih. 
The  French  dclea:ed  by  Prince  Ferdinand  at 
Ber&cn,  April  13th. 
GnaJaloupc  taken  by  the  Britiih,  May  ift. 
Kin./  of  Prufli?.  defeated  by  the  Ruffians  at  Cu- 
ncrfdorf,  Aug.  1 3th. 

I7fr>  The 
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After  1759  The  French,  fleet  defeated  by  Admiral  Ihuvke, 
'    ••_  Nov.  aoth. 

*r     "r        Balbecand  Tripoli  deftroyed  by  an  earrhqiuke, 
Dec.  stb. 

1.760  King  George  II.  dies  October  afth,  in  the  771b. 
year  of  his  age;  and  U  Succeeded  by  hisprefent 
inajefty,  who,  on  the  23d  of  September  1761, 
married  dicprmcds  Charlotte  of  Mecklenburgli 
Strclitz. 

Blackfriars-bridgc,  conlifting  of  o  arches,  bc- 
ga:i;  Studied  (770,  at  1  lie  expence of  153,840!. 
.to  be  discharged  by  a  toll. 

A  tt-anlit  of  Venos  over  the  fun  Janeoih. 

Earthquakes  in  Syria  Oit.  13th. 

The  King  of  Prultia  defeats  the  Auftri.uis  at 
TorgauNov.  3d. 

1761  Pondichea-y  taken  by  Col.  Cootc  Jan.  icfh. 
BeUcifle  furrendered  to  the  Britifli  Feb.  4th, 

1762  War  declared  againft  Spain. 

-Peter  III.  emperor  of  Ruffta,  is  depofed,  impri- 

foiled,  and  murdered. 
American  philofophicalfocicty  eftablifliedin  Plit- 

ladelphia. 

George  Augnftns  Frederic,  prince  of  Wales, 
born  Aug.  rath 

Martinico  furrended  to  the  Britifh  Feb.  4th. 

Ha  vannah. furrendered  to  ditto  Aug.  rath. 

Manilla  taken  by  ditto  Oft.  6th 
j  763  The  definitive  treaty  of  peace  between  Great 
Britain,  France,  Spain,  and  Portugal,  conclu- 
ded at  Paris  February  ioth  ;  which  confirms  to 
Great  Britain  the  extenfivc  provinces  of  Cana- 
da, Eaft  and  Weft  Florida,  and  part  of  Lout- 
fiana,  in  North  America:  alfo  theiflandsof 

-Granada,  St  Vincent,  Dominica,  and  Tobago, 
in  the  Weft  Indies. 

The  Jcfuits  expelled  from  France. 
1764  The  parliament  granted  1 0,000 1.  to  Mr  Har- 
rifon  for  his  difcovcry  of  the  longitude  by  his 
time-piece. 

Famine  and  pcftilencc  in  Italy. 

An  carthquukc  at  Lifbon. 
a  765  His  majefty's  royal  charter  parted  for  incorpora- 
ting the  fociety  of  arrifts. 

An  a<a  parted  annexing  the  fovcrcignty  of  the 
ifland  of  Man  to  the  crown  of  Great  Britain. 
,1766  April  2 1  ft.  a  ipot  or  macula  of  the  fun,  more  than 
thrice  the  bignefs  of  our  earth,  parted  the  fun's 
centre. 

The  American  ftamp-aft  repealed  March  18th 
A  great  earthquake  at  Constantinople 
The  Jcfuits  expelled  from  Bohemia  and  Den- 
k. 


1767  The  Jefuits  expelled  from  Spain,  Venice,  and 

Genoa,  April  ad. 

Martinico  almoft  destroyed  by  an  earthquake. 
The  protcftants  tolerated  in  Poland  Nov.  ad. 

1768  Academy  of  painting  established  in  London. 
The  Turks  imprifon  the  Ruffian  ambaflador,  and 

declare  war  againft  that  empire. 
The  Jefuits  expelled  from  Naples,  Malta,  and 
Parma. 

1760  Paoli  fled  from  Corfica  June  13th.    The  ifiand 
then  reduced  by  the  French. 


1770  An  cattbquakc  at  St  Domingo. 

1771  Dr  Solandcr  and  Mr  Banks,  in  his  Britannic  ma- 

jefly's (hip  the  Endeavour,  Lieut.  Cook,  return 
from  a  voyage  ronnd  the  world,  having  made 
feveral  important  difcoveries  in  the  Soudifcas. 
An  emigration  of  joo,ooo  Tourgcuths  frsm  the 
coarts  of  the  Caipian  Sea  to  the  frontiers  of 
China. 

1772  The  Kii:g  of  Sweden  changes  the  constitution 

from  aristocracy  to  a  limited  monarchy. 

The  pretender  marries  a  princefs  -of  Germany, 
graiiii-Jaughtcrof  Thonias  late  Earl  of  Aylef- 

lui  :y. 

The  emperor  of  Germany,  Emprefs  of  Raffia, 
■and  the  King  of  Prufiia,  ftrip  the  King  of  po> 
.land  of  a  great  part  of  his  dominion;,  which 
they  divide  among  themfelves,  in  violation  of 
the  molt  folemn  treaties 
T773  Captain  Phipps  Is  fent  to  explore  the  North 
JPole  >-WH  having  made  81  degrees,  is  in  danger 
of  being  locked  up  by  the  ice,  and  his  attempt 
•to  difcover  a  jpafligc  -in  that  quarter  proves 
frnitJefs. 

The  Euglith  Eafl  India  company  having,  by  con- 
quest or  treaty,  acquired  the  extenfivc  pro- 
vinces of  Bengal,  Orixa,  and  Bahar,  contain- 
ing 1  j  millions  of  inhabitants,  great  irregula- 
rities are  committed  by  their  fcrvams  abroad  ; 
upon  which  government  interferes,  and  fends 
out  judges  &c.  for  the  better  administration 
of  juftice. 

The  war  between  the  Ruffians  and  the  Turks 
proves  difgraceful  to  the  latter,  who  lofc  the 
I  (lands  in  the  Archipelago,  and  by  the  fea  arc 
every  where  unfuccefsfnl. 

The  fociety  of  Jeluits  fuppretfed  by  the  Pope's 
bull  Augtift  25th. 
1774  Peace  is  proclaimed  between  the  Ruffians  and 
the  Turks. 

The  Britifh  parliament  having  parted  an  aft  lay- 
ing a  duty  of  3d,  per  pound  upon  all  teas  im- 
ported into  America,  the  colonifts,  considering 
this  as  a  grcivaiice,  deny  the  right  of  the  Britila. 
parliament  to  tax  them. 
The  American  colonies  fend  deputies  to  Phila- 
delphia, who  affume  the  title  of  The  Ceugnfs  of 
the  Thirteen  United  Provinces. 
1 77c  The  the  American  war  commences.    Action  at 
Bunker's  Hill  June  7th. 
The  Spaniards  land  near  Algiers  and  are  de- 
feated July  8th. 
1776  The  congrefs  declare  the  United  States  of  Ame- 
rica independent  of  the  crown  and  parliament 
of  Great  Brirain,  4lh  July. 
The  Americans  roccivc  a  dreadful  defeat  at 
Long-Ifland  Auguft  27th. 
I  777  Philadelphia  taken  by  the  Britifli  Oft.  3d. 

General  Bnrgoyne  with  his  army  forrender  to 
the  Americans. 
1778  Philadelphia  evacuated  by  the  Britifh,  June  tSth, 
1770  A  moft  extraordinary  eruption  of  Vcfiwius  Au- 
guft 8th. 

The  fiege  of  Gibraltar  begun  by  the  Spaniards 
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17S0  Jail.  14th,  6  Ji,  A.  M.  thethermomctcrfufpcnd- 
cd  in  the  open  air  at  GUfgow,  flood  at  460  be- 
low o. 

The  Spanilh  f.cct  defeated  by  Admiral  Rodney 
Jan.  rich. 

Charlcfton  furrendered  to  the  Britifh  May  iath. 

A  dreadful  infurrccMon  in  London,  and  riots  in 
many  other  places  of  the  kingdom. 

A  great  number  of  Britifh  Ihips  taken  by  the 
combined  fleets  of  France  and  Spain. 

Lord  Coniwallis  defeats  the  Americans  at  Cam- 
den. 

A  dreadful  hurricane  in  the  Leeward  1  Hands 
Oft.  9th. 

An  extraordinary  frorm  of  wind  in  England. 
War  declared  agaittft  the  Dutch-Dec.  loth. 

1781  A  terrible  engagement  between  the  Dutch  Mid 

Britilh  fleets  near  the  Dogger  Bank  Aug.  5. 
Lord  Coniwallis  with  his  anny  fhrrender  to  the 
united  forces  of  France  and  America  Oft.  18th. 

1782  Minorca  furrendered  to  the  Spaniards  Februa- 

ry 4th. 

The  French  fleet  under  De  Graflc  defeated 
and  atmoA  deilroyed  by  Admiral  Rodney 
April  ialh. 

The  Spa:ii(h  floating  batteries  before  Gibraltar 
entirely  deftroyed  Sept.  12th. 


1733  Preliminaries  of  a  general  peace  figncd,  Ame- 
rica declared  independent  Jan.  loth. 

A  dreadful  earthquake,  attended  with  many  ex- 
traordinary eircam fiances,  in  Italy  and  Sicily. 

The  fan  ©bfeured  by  a  kind  of  fog  during  [lie 
whole  Cummer. 

A  volcanic  eruption  in  Iceland  furpafftr.g  any 
thing  recorded  in  hiftory.  The  lava  (pouted 
up  in  three  places  to  the  height  of  two  miles, 
perpendicular,  and  continued  thos  for  two- 
months;  during  which  lime  it  covered  at  traft 
of  3600  fquarc  miles  of  ground,  in  forr.e  places 
more  than  100  feet  deep. 

A  large  meteor  appears  to  the  northward  of 
Shetland,  and  takes  its  direction  fouthward, 
with  a  velocity  little  inferior  to  that  of*  the 
earth  in  its  annual  courfe  round  the  fan.  Its 
tract  obferved  for  more  than  1000  miles. 
1787  General  Convention  meet  at  Philadelphia  for  the 
purpofeof  forming  a  new  confutation,  which 
was  afterwards  adopted  by  all  the  Prates. 
1 789  Firft  Congrcfs  meet  under  the  federal cotiftuv.rioo* 
March  4th. 

States  General  opened  at  Paris  April  35th. 
Baftile  dcmolifhcd  by  the  people  July  i^tlj, 

Conftitutionof  France  framed  Anguft  61I1. 


Chrono-      CHRONOMETER,  in  general,  denotes  any  in- 
metcr.    ftrnment  or  machine  ofed  in  ineafuringtime  t  filch  are 
' — dials,  .clocks,  watches,  ifc.   See  Dial,  <re. 

The  term  ehrimmster,  however,  is  generally  ufed  in 
a  more  limited  fenfe,  for  a  kind  of  clock  fo  contrived 
as  to  meafure  a  fmall  portion  of  time  with  great  exaft- 
nefs,  even  to  the  fifteenth  pari  of  a  fecond:  of  fuch  a 
oncthereisadefcrtptionin  Defagulier's  experimental 
philofophy,  invented  by  the  late  ingenious  Mr  George 
Graham ;  which  rnoft  be  allowed  to  be  of  great  life  for 
meafuringfituU  portions  of  time  in  agronomical  obferva- 
t  ions,  the  rime  of  the  fall  of  bodies,  the  velocity  of  run- 
ning waters,  &e.  But  long  (paces  of  time  cannot  be  mca- 
furcd  by  it  with  {ufTicicntcxachiels,  ttnlefs its  pendulum 
be  made  to  vibrate  in  a  cycloid  ;  beeaofe,  Mherwife  it  is 
liable  to  err  coniiderably,  as  all  clocks  are  which  have 
Jhort  pendulums  that  fwing  in  large  arches  of  a  circle. 

There  have  been  levcral  machines  contrived  for 
meafuringtime,  under  the  name  of  ehrmwteter$y  up- 
on principles  very  different  from  thofc  on  which  clocks 
and  watches  are  conftrufted. 

Plate  CXXXVI.  fig.  i*  reprefcntsanair-chrononie- 
ter,which-is conftrofted  in  the  following  manner.  Pro- 
vidca  glafs  tube  of  about  an  inch  in  diameter,  and  three 
or  four  feet  long  :  the  diameter  of  thcinlideof  this  tube 
muft  be  precifely  equal  in  every  parts  at  the  bottom  mull 
be  a  final!  hole,  elofely  covered  with  a  valve.  In  the 
tube  placea  pifton  E,  fig.  a.,  which  is  made  to  fit  it  exact- 
ly, and  muft  be  oiled,,  thatit  may  move  in  the  tube  with 
the  greatcft  freedom ;  in  this  pifton  there  is  a  cock  that 
fhuts  quite  clofc;  and  from  the  top  of  it  there  goes  a 
cord  F,  which  pallcs  through  the  haitdle.G.  .The  cock 
of  the  pifton  being  clofcd,  it  is'  to  be  let  down  to  the 
bottom  of  the  tube,  and  being  then  drawn  up  to  the 
top,'  the  air  will  then  ntflt  in  by  the  valve  at  the  bot- 
tom of  the  tube,  and  fupport  the  pifton.  You  »re  then 
19  turn  the  cock,  fo  as  to  make  a  very  fmall  vent ;  and 


the  air  patting  dowry  through  that  vent,  the  pifton  chrono- 
will  gradually  defcend,  and  Uiow  the  hour,  cither  by  meter, 
lines  cut  in  the  tube  with  a  diamond,  or  marked  with 
paint,  or  by  fmall  flips  of  paper  painted  on  the  glafs. 
If  this  chronometer  fhonld  go  too  faft  or  two  flow,  it 
may  be  esfily  regulated  by  altering  the  polition  of  the 
cock  in  the  pifton,  as  it  is  on  that  the  whole  depends. 

If,  inftead  of  marking  the  tube,  you  would  have  - 
the  time  mown  by  a  dial,  it  may  be  catily  tftcclcd  by 
placing  an  axis  to  which  the  hand  of  the  dial  is  fixed, 
directly  over  the  wbe,  and  winding  the  ftriug  to  which  ■ 
the  pifton  is  joined  round  that  axis ;  for  then,  as  the 
pifton  defcends,  the  axis  will  gradually  turn  the  hand, 
and  (how  the  hour  t  but  it  muft  be  obferved,  that  as  the 
defcent  of  the  pifton  is  not  conftamly  regular,  on  ac- 
count of  the  decreaie  of  rciiftcace  from  the  quantity  t>f 
the  fubjacent  air  as  the  pifton  defcends,  the  axis  there- 
fore muft  not  be  a  regular  cylinder,  but  conical  like  the . 
fufee  of  a  watch,  as  m  fig.  3.  by  which  means  the  mo- 
tion of  the  hand  of  the  dial  wilt  beeonftant  and  regular. 

Fig.  4.  reprefents  a  lamp-chronometer-  It  omfifts 
of  a  chamber  lamp  A.  which  is  z  cylindrical  vcffel  a- 
botu  three  inches  high,  and  one  inch  diameter,  placed  . 
in  the  ftand  B.  The  infide  of  this  vcflel  muft  be  every 
where  exactly  of  the  lame  diameter. .  To-  the  ftand 
B  is  fixed  ihe  handle  C,  which  fuppons  the  frame 
DEFG,  about  12  inches  high,  and  four  wide.  This 
frame  is  to  be  covered  with  oiled  paper,  and  divided 
into  twelve  equal  parts  by  horizontal  lines ;  at  the 
end  of  which  are  wrote  the  numbers  for  the  hours, 
from  1  to  12,.  and  between  the  horizontal  lines  are 
diagonals  that  are  divided  into  halves,  quarters,  Of. . 
On  the  handle  B,  and  clou  to  the  glafs,  Is  fixed  the 
ftyle  or  gnomon  H.  Now,  as  the  diftance  of  the 
ftyle  from  the  flame  of  the  lamp  is  only  half  an  inch, 
if  the  diftance  of  the  frame  from  the  ffyle  is  only  fix  . 
inches,  then,  while  the  float  that  contains  the  light 
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CKro»«.  dtfceiuLv     the  decrcafe  of  the  oil,  one  incli, 
meter  'lhadow  of  the  ftyle  on  the  frame  willafccud  twelve 
„  I      inches,  that  is,  its  whole  length,  and  (how  by  iu  pro- 
Chryfj.      j»oa  ^  rCgttjar  iucreafc  of  the.hours,  with  their 
.  feveraldi  virions.   It  is  abfolutely  ncccilary,  however, 
thw  the  oil  nfed  in  this  lamp  be  always  of  the  fame 
fort  anil  quite  pure,  and  that  the  wick  alio  be  con- 
.  ftantly  of  the  fame  lize  and  fubftance,  as  it  is  on  thefe 
cirenmftauces,  and  the  uniform  figure  of  the  velTel, 
that  the  regular,  progrefs  of  the  fliadow  depends. 

Chronome  rsa,  among  muficians,  an  inltrusnenr 
.invented  by  Lon/ie,  a  French  mulician,  ibr  the  pur- 
pose of  mcafitring  time  by  means  of  a  pendulum.  The 
form  of  the  iaftrumenc,  as  defcribed  by  him,  is  th«  of 
,an  Ionic  pilaiter,  and  is  thus  defcribed  by  Malcolm  in 
his  Treatife  of  Mufic,  p.  407  —"  The  chronometer 
conliltsof  a  large  ruler  or  board,  fix  feet  or  7  J  inches 
long,  to  be  fee  on  ends  it  is  divided  into  its  inches, 
andche  numbers  fet  fo  as  to  count  upwards;  and  at 
every  divilion  there  is  a  fmall  round  hole,  through 
whofe  centre  the  line  of  divilion  runs.  At  the  top  ot 
this  ruler,  about  an  inch  above  the  divifion  73,  and 
perpendicular  to  the  ruler,  is  inferred  a  fmall  piece  of 
wood,  in  the  upper  fide  of  which  there  is  a  groove, 
hollowed  along  irom  the  end  that  (lands  out  10  that 
which  is  fixed  in  the  ruler,  and  near  each  end  of  it  a 
hole  is  made :  through  thefe  holes  a  pendulum  cord  is 
drawn,  which  runs  m  the  grooves  at  that  end  of  die 
cord  which  comes  through  the  hole  furthrft  from  the 
ruler,  the  ball  is  hong;  and  at  the  other  end  there  is 
a  fmall  wooden  pin,  which  can  be  put  in  any  of  the 
boles  of  the  ruler :  when  the  pin  is  in  the  upmoft  hole 
at  7j,  then  the  pendulum  from  the  top  to  the  centre 
of  the  ball  moil  be  exactly  72  inches;  and  therefore, 
whatever  hole  of  the  ruler  it  is  put  in,  the  pendulum 
Will  be  jnft  fo  many  inches  as  that  figure  at  the  hole 
den::rc;.  The  i'rr  of  -.I'm,;;  1  Iil- m-vrlviif  is  l'n  ,  : 
The  compofer  lengthens  or  fhonens  his  pendulum,  till 
one  vibration  be  equal  to  the  defigncd  length  of  his 
bar,  and  then  the  pin  ftands  at  a  certain  divilion, 
which  marks  the  length  of  the  pendulum ;  and  this 
number  being  fet  with  the  cliff  at  the  beginning  ot 
the  fong,  is  a  direction  for  others  bow  to  ufe  the 
chronometer,  in  mcafuring 
compiler's  defign:  for  will 
note,  crotchet,  or  minim,  whofe  value  he  would  have 
the  vibration  to  be;  which  in  bri<k  duple  time  is  belt 
a  minim  or  half  bar,  or  even  a  whole  bar,  when  that 
is  bnt  a  minim;  and  in  flow  time  a  crotchet.  In 
triple  time,  it  would  do  well  to  be  the  third  part  or 
half,  or  fourth  part  of  a  bar ;  and  in  the  ample  triples 
that  are  allegro,  let  it  be  a  whole  bar.  And  if,  in 
every  lime  that  is  allegro,  the  vibration  is  applied  to 
a  whole  or  half  bar,  practice  will  teach  us  to  fubdi- 
vide  it  j  uitly  and  equally.  Obfcrvc,  that,  to  make  this 
machine  of  univeri'al  ufe,  f<>mc  canonical  meafare  of  the 
divifions  rouft  be  agreed  upon,  that  the  figure  may  give 
a  certain  direction  for  the  length  of  the  pendulum. 

CflROSTASlMA,  in  natnral  hiftory,  a  genus  of 
pellucid  gems,  comprehending  all  tbofe  which  appear 
of  one  ftmple  and  permanent  colour  in  all  lights  ;  fuch 
are  the  diamond,  cirbtmcle,  ruby,  garnet,  amcthyit, 
4apphire,  beryl,  emerald,  and  the  topaz.  See  Dia- 
mond,  Carbomcxk,  e>e. 
CHRYSA,  (anc.  geog.),  a  town  of  Mylia,  on  the 
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the   funis  Adrainyuenus ;  extinct  in  Pliny's  time:  it  had  Chrr&fls, 
a  temple  of  Apollo  Smhithcns  ( Homer,  Strabo).   The  w 
country  of  the  fair  Chryfeia,  who  gave  firft  rife  10  the 
quarrel  between  Agamemnon  and  Achilles. 

CHRYSALIS,  or  Adrbiia,  in  natural  hiftory,  a 
Hate  of  reft  and  feeming  infcnfibility,  which  butter- 
Dies,  moths,  and  fcvcraT other  kinds  of  infects,  muft 
pafs  through  before  they  arrive  at  their,  winged  or 
mod  perfect  ftaee. 

In  this  ftatc,  no  creatures  afford  fo  beautiful  a  va- 
riety as  the  bnuerrly  kinds,  and  they  all  pafs  through 
this  middle  ftatc  without  one  exception.  The  figure 
of  the  auvciu  or  chryfalis  generally  approaches  to  that 
of  a  cone,  or  atlcait  the  hinder  part  of  it  is  in  this 
flupe ;  and  the  creature,  while  in  this  ftate,  feems  to 
have  neither  legs  nor  wings,  nor  has  any  power  of 
walking.  It  feems  indeed  to  have  hardly  fo  much  as 
life.  Ittakesnonourilhmcntin  tbisftate,  nor  hash  any 
organs  for  taking  any  ;  and  indeed  ics  poftcrior  pin  is 
all  that  feems  animated,  this  having  a  power  of  giving 
itfelf  fomc  motions.  The  external  covering  of  the 
chryfalis  is  cartilaginous,  and  conliderably  large,  and 
is  ufually  fmooth  and  glotly  :  but  fome  few  of  them 
have  a  few  hairs  ;  fume  are  alfo  as  hairy  as  the  cater- 
pillars from  which  they  arc  produced  j  and  others 
are  rough,  and,  as  it  were,  ihagreencd  all  over. 

In  all  of  thefe  there  may  he  dirtinguiflicd  two  fides ; 
the  one  of  which  is  the  back,  the  other  the  belly  ofthe 
animal.  On  the  anterior  part  of  the  latter,  there 
may  always  he  difiinguiihed  certain  little  elevations 
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running  in  ridges,  and  refcmbling  the  fillets  wound 
about  mummies :  the  part  whence  thefe  have  their 
origin,  is  efteemed  die  head  of  the  animal.  The  other 
fide,  or  back,  is  fmooth,  and  of  a  rounded  figure  in 
molt  of  the  chryfalifcs  ;  but  fome  have  ridges  on  the 
anterior  part,  and  iides  of  this  part;  and  thefe  ufually 
terminate  in  a  point,  and  make  an  angular  appearance 
on  the  chryfalis. 

From  this  difference  is  drawn  the  firft  general  dif- 
tinction  of  thefe  bodies.  They  arc  by  this  divided  into 
twoclafles;  the  ronnd  and  the  angular  kinds.  The 
firft  are,  by  theFrenchnaturalifls,  called/<rr« ;  from 
the  common  cuftoin  of  calling  the  chryfalis  of  the  filk- 
worm,  which  is  round,  by  this  name. 

There  is  fomething  more  regular  in  this  diftinclion 
than  might  at  firft  be  conceived  ;  for  the  divifton  is 
continued  from  the  rly-ftatc  :  the  rounded  chryfalifcs 
being  almoft  all  produced  by  the  fhalcva,  or  moths  j 
and  the  angular  ones  by  the  pupilios,  or  day-flies. 
There  are  feveral  fobordtnate  diftin&ions  of  rhefe 
kinds-,  but,  in  general,  they  arc  lefs  different  from 
one  anotherthan  the  caterpillars  from  whence  they  are 
produced. 

The  head  of  thofc  of  the  firft  clafs  ufually  termi- 
nates itfelf  by  two  angular  parts,  which  ftand  feparate 
one  from  the  other,  and  refemble  a  pair  of  horns. 
On  the  back,  eminences  ami  marks  are  difcovered, 
which  imagination  may  form  into  eyes,  nofe,  chin, 
and  other  parts  of  the  human  face. 

There  is  a  great  variety  and  a  great  deal  of  beauty 
in  the  figures  and  arrangement  of  the  eminences  and 
fpots  on  the  other  part  of  the  body  of  the  chryfalifes  of 
different  kinds.  It  is  a  general  obfervat  ion,  that  thofc 
chryfalifes  which  are  terminated  by  a  finglc  hom,  af- 
ford day-butterflies  of  the  kind  of  th,ofe  which  have 
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Chryftta.  buttoned  antennae,  and  whofe  wings,  in  a  ftaie  of  reft, 
v— — '  cover  the  under  part  of  their  body,  and  which  ofc  all 
their  fix  legs  in  walking,  thofe  of  many  other  kinds 
nling  only  four  of 'them.  Thofe  cjirytalifcs  which  arc 
terminated  by  two  angular  bodies,  and  which  arc  co- 
vered with  a  great  number  of  fpincs,  and  have  ike  fi- 
gure of  a  human  face  on  their  back  in  the  greaceft  per. 
fection,  afford  b-.uterflics  of  the  day-kind  ;  and  of  that 
clafs  the  charaders  of  which  art,  their  walking  on 
four  legs,  and  nling  the  Dth$r  two,  -that  is,  (he  ante* 
rior  part,  in  the  manner  of  arms  or  hands.  The  cliry- 
falifes  which  have  two  angular  bodies  on  their  heads, 
but  (horter  than  thofe  of  the  preceding,  and  whofe 
back  (hows  but  a  faint  fketch  of  the  human  face,  and 
which  have  fewer  fpincs,  and  thofe  lefs  fharp,  al- 
ways turn  to  that  fort  of  butterfly  the  upper  wings  of 
which  are  divided  into  Tegmenta,  one  of  which  is  fo 
long  as  to  reprefeni  a  tail,  and  whole  under  wings  are 
folded  over  the  upper  part  of  the  back.  A  careful 
obfervation  wili  ellabiifh  many  more  rules  of  ibis  kind, 
which  arc  not  fo  perfect  as  to  be  free  from  atl  excep- 
tions ;  yet  are  of  great  ufe,  as  they  teach  us  in  gene- 
cal  what  fort  of  fly  we  are  to  expert  from  the  chryfalis, 
of  which  we  know  not  the  caterpillar,  and  therefore 
can  only  judge  from  appearances. 

Thefe  are  the  principal  differences  of  the  angular 
chryfalifes  ;  the  round  ones  aHo  have  their  different 
marks  not  lefs  regular  than  thofe. 

The  greater  number  of  the  round  chryfalifes  have 
the  hinder  part  of  their  body  of  the  figure  of  a  cone; 
but  the  upper  end,  whteh  ought  to  be  its  circular  plane 
bafe,  is  ufiully  bent  and  rounded  into  a  fort  of  knee: 
this  is  ivfually  called  the  head  of  the  chryfalis;  but 
there  arc  alio  fomc  of  this  kind,  the  head  of  which  is 
terminated  by  a  nearly  plane  fnrface:  fomc  of  the 
creeping  ten-legged  caterpillars  give  chryfalifes  of  this 
kind,  which  have  each  of  them  two  eminences  that 
fcero  to  Wing  them  towards  the  angular  kind. 

Among  the  angular  chryfalifes  there  are  fome  whofe 
colours  feem  as  worthy  our  obfervation  as  the  fhapes 
of  the  others.  Many  of  ihctu  appear  fuperbly  clothed 
in  gold.  Thefe  elegant  fpecies  have  obtained  the 
name  of  chryfalis  and  aurelia,  which  arc  derived  from 
Greek  and  Latin  words,  fjgnifying  gold  ;  and  from 
thefe  all  other  bodies  of  the  fame  kind  have  been  call- 
ed by  the  fame  names,  though  lefs,  or  not  at  all,  in- 
stiled to  them.  As--  feme  kinds  are  thus  gilded  all 
over,  fo  others  are  ornamented  with  this  gay  appear- 
ance in  a  fparing  manner,  having  only  a  few 
fpots  of  it  in  different  phces  on  their  back  and  belly. 
Thefe  obvious  marks,  however,  are  not  to  -be  de- 
pended upon  as  certain eharacrersof  diftindioa:  for 
accidents  in  the  formation  of  the  chryfalis  may  alter 
them  ;  and  thofe  which  naturally  would  have  been 
gilded  alt  over,  may  be  fometimes  only  fo  in  part; 
and  either  thefe  or  the  others  may, 'by  accident,  be  lb 
formed,  as  to  fhow  nothing  of  this  kind  at  all,  but  be 
only  of  a  dnfky  brown.  Thofe,  however,  which  have 
neither  filver  nor  gold  to  recommend  them  to  your 
eyes,  do  not  want  other  colours,  and  thofe  beautifully 
vat  legated.  Some  of  them  are  all  over  of  an  elegant 
green,  as  is  the  chryfalis  of  the  fennel-caterpillar  i 
others  of  an  elegant  yellow;  and  fome  of  a  bright 
greeuilh  tinge,  variegited  with  fpots  of  a  mining 
nkek:  we  have  a  very  beautiful  infUncc  of  this  la  ft 
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kind  in  the  chryfalisof  the  elegant  cabbage-caterpillar.  Chry&Jit. 
The  general  colour  of  the  chryfalis  of  the  common  but-  *~ 
lerliies,  however,  is  brown. 

Some  arc  alfo  of  a  fine  deep  black  ;  and  of  thefe 
many  are  fo  fraooth  and  gloffy,  that  they  are  equal  to 
the  fiuell  Indian  japan.  The  common  caterpillar  of 
the  fig-tree  gives  an  inftance  of  one  of  thefe  mod  beau- 
tiful gloffy  ones;  the  caterpillar  of  the  vine  affords 
another  of  thefe  fine  black  chryfalifes. 

The  rounded  chryfalifes  do  not  affr»rd  any  thing  of 
that  variety  of  colouring  fo  remarkably  beautiful  in 
the  angular  ones;  they  are  ufually  of  a  dufky  yellow, 
in  different  {hades,  and  are  often  variouily  fpottcd 
with  black :  but  thefe,  as  well  as  all  other  chryfalifes, 
before  they  arrive  at  their  fixed  colour,  pafs  through 
feverai  other  temporary  ones;  fome  being  of  a  diffe- 
rent colcur  when  nrft  prodoeed  from  the  caterpillar, 
from  what  they  are  a  few  days  afterwards j  and  fome 
varying  fo  grcatty,  though  only  in  degree,  as  not  to 
be  diftinguilhahlc,  even  by  the  moll  converfam  eye, 
from  what  they  were  when  firft  produced.  The 
green  rough  caterpillar  of  the  cabbage  has  a  chryfalis 
which  is  green  at  firft ;  and  from  that  gradually  goes 
through  all  the  fhades  of  green  to  faint  yellow, 
which  is  its  lafring  colour  t  and  one  of  the  oak  cater* 
pillars  yields  a  chryfalis  beautifully  fpotted  with  red  at 
its  fir  it  appearance  ;  but  thefe  fpois  change  to  brown 
for  their  fixed  colour :  the  third  day  from  their  forma- 
tion it fu ally  fixes  their  lulling  colours;  and  if  they  are 
obferved  to  tnrn  black  in  any  part  after  this  time,  it  it 
a  fign  that  they  are  dead  or  dying. 

The  feverai  fpecies  of  infects,  as  a  fly,  fpider,  and 
an  ant,  do  not  differ  more  evidently  from  one  ano- 
ther in  regard  to  appearance,  than  do  a  caterpillar, 
its  chryfalis,  and  a  butterfly  produced  from  it;  yet  it 
is  certain,  that  thefe  arc  all  the  product  of  the  fame 
individual  egg;  and  nothing  is  more  certain,  than 
that  the  creature  which  was  for  a  while  a  caterpillar, 
is,  after  a.  certain  time,  a  chryfalis,  and  then  a  but- 
terfly. Thefe  great  changes  produced  in  fo  Hidden  a 
manner,  feem  like  the  tadamorptofej  recorded  in  the 
fables  of  the  ancient?  -.  and  indeed  it  is  not  improbable 
that  thofe  fables  firft  took  their  origin  from  fuch 
changes^ 

The  parts  being  diflinguilhable  in  the  chryfalis,  we 
eafily  find  the  difference  of 'the  fpecies  of  the  fly  that 
is  to  proceed  from  it.  The  naked  eye  fhows  whether 
it  be  one  of  thofe  th.tt  have,  or  of  thofe  that  have  not, 
a  trunk  s.and  the  afMance  of  a  miemfcope  fllowa  {he 
antennae  fo  diftinctly,  that  we  are  able  to  ififcern  whe- 
ther it  belongs  to  the  day  or  night  clafs;  and  often  to 
what  genus,  if  not  the  very  fpecies:  nay,  in  the  pin. 
mofc  horned  kinds,  we  may  fee,  by  the  antennae; 
whether  a  male  or  female  phalaena  is  to  be  produced 
from  the  chryfalis;  the  horns  of  the  female  being  in 
this  flate  evidently  narrower,  and  appearing  lefs  ele- 
vated above  the  common  furfaceof  the  body,  than  thofe 
of  the  male.  ■ 

All  thefe  parts  of  the  chryfalis,  however,  though 
feen  very  diftinftly,  arc  laid  clofe  to  one  another,  anil 
feem  to  form  only  one  mafs  ;  each  of  them  is  covered 
with  its  own  peculiar  membrane  in  thir  flate,  and  alt 
are  Unrounded  together  by  a  common  one ;  and  it  is 
only  through  thefe  that  we  fee  them  -,  or  rather  we 
fee  on  ihcfc  the  figuresef  all  the  parts  moulded  within, 
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.ChrjfelU.  »nJ  therefore  it  retires  attention  to  diflinguifli  tlicni. 

'  1  v  '  The  chryfalis  is  fort  when  firft  produced,  and  is  wet- 
ted  on  the  front  with  s  vifcous  Honor  its  fkin,  though 
very  tender  at  firft,  dries  and  harden*  by  degrees: 
bat  this  vifcoos  liquor,  which  fin-rounds  ihe  wings, 
legs,  tre.  hardens slmoft  immediately;  and  in  conie- 
qucitce  faftens  all  tbofe  limbs,  e>*.  into  a  mats,  which 
were  before  loofe  from  one  another:  this  liqaer,  as 
it  hardens,  lofes  its  rranfparence,  and  becomes  brown ; 
lb  that  it  is  only  while  it  is  yet  moifl,  that  thefe  parts 
ara  to  be  fcen  diftlnft. 

It  is  evident  from  the  whole,  ibat  the  chryfalis  is 
no  other  iban  a  butterfly,  the  pans  if  which  are  hid 
under  certain  membranes  which  fallen  litem-  together! 
and,  when  the  limbs  are  arrived  at  their  doe  llrength, 
they  become  able  to  break  through  thefe  membranes, 
and  then  expand  and  arrange  thtmftlves  in  their  pro- 
y-r  or  J  -.'  r. 

The  firft  metaniorphofis,  therefore,  differs  nothing 
from  the  fecond,  except  that  the  bouerfly  comes  from 
the  body  of  the  caterpillar  iu  a  weak  Aatc,  with  limbs 
uaabte  to  perform  their  offices,  whereas  it  comes  trom 
the  chryfalis  perfect. 

M.  Reaumur  lias  given  us  many  curious  obferva- 
dons  on  the  ftroAure  and  nfcsof  the  feveral  cover- 
ings that  attend  the  varieties  of  the  caterpillar -kind  in 
this  ftate. 

The  creatures  in  general  remain  wholly  immove- 
able in  this  ftate,  and  teem  to  have  no  buiinefs  in  it 
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in  all  the  former,  the  lkin  opening  at  the  back,  and  Chryfali*. 
the  animal  making  its  way  out  in  this  ihape.  It  a  ca-  ' 
itrpillar,  when  about  to  throw  off  this  lafl  fkin,  be 
thrown  into  fpirils  of  wine,  and  left  there  for  a  few 
days,  the  membranes  within  will  harden,  and  the 
creature  may  be  afterwards  carefully  opened,  and  the 
chryfalis  taken  oof,  in  which  the  lorm  of  the  tender 
butterfly  may  be  triced  in  all  its  lineaments,  and  its 
eyes,  legs,  ire.  evidently  fern.  It  is  not  neceffary, 
however,  to  feize  upon  this  exact  time  for  proving 
the  exillencc  of  (he  chryfalis  or  butterlly  in  the  cater- 
pillar: forif  one  of  thefe  animals  be  thrown  intofpi- 
rit  of  wine,  or  imo  vinegar,  fome  days  befote  that 
time,  and  left  there  for  the  tfefh  to  harden,  ii  may  af- 
terwards be  diffected,  and  all  the  lineaments  ot  ibe 
butterfly  traced  out  in  it,  the  wings,  legs,  antennas,  e-f. 
being  as  evident  here,  and  as  large,  as  in  ihe  chry- 
lal:>. 

It  is  very  plain  from  this,  that  the  change  of  the 
caterpillar  into  chryfalis,  is  not  the  work  of  a  moment ; 
but  is  carrying  on  lor  a  long  lime  before,  even  from 
the  very  batching  of  the  creature  from  the  egg.  The 
pai  rs  ot  the  butterfly,  however,  are  not  difpoicd  ex- 
•uliV  it;  ;hc  J~-~-~r  ir:^r ncr  v;h'<'  m  i:,t  tvdy  ot  il.:  i„- 
terpillar,  as  when  left  naked  in  the  form  of  the  chry- 
falis; lor  the  wings  are  proportionally  longer  and 
narrower,  being  wound  op  into  the  form  of  a  cord  t 
and  the  antennae  are  rolled  op  on  the  head;  the  trunk 
is  alfo  twifted  up  and  laid  upon  the  head  s  bat  this  in 
a  very  different  manner  from  what  It  is  in  the  perfect 


but  a  patieut  attendance  on  the  lime  when  they  arc 

to  become  butterflies  i  and  this  is  a  change  that  csn  animal,  and  very  different  from  that  in  which  it  lies 
happen  to  them  only  as  their  parts,  before  extremely  within  the  chryfalis ;  (o  that  the  firft  formation  of  the 
fort  'and  weak,  are  capable  of  hardening  and  becoming  butterfly  in  the  caterpillar,  by  tia e  arrives  at, a  pro- 
firm  by  degrees,  by  the  tranfptration  of  that  abundant  per  change  of  the  djfpofirion  of  its  pans,  in  order  to 
humidity  which  before  kept  them  foft:  and  this  is  its  being  a  chryfalis.   The  very  eggs,  hereafter  to  be 
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proved  by  an  experiment  of  M.  Kcaumur,  who,  inclo. 
ling  fome  chrylalifes  in  a  glsfs  tube,  found,  after  fome 
linie,  a  fmall  quantity  of  water  at  the  bottom  of  it; 
which  could  have  come  there  no  other  way,  but  from 
the  body  of  the  incloled  animal.  This  tranfpiration  ' 
depends  greatly  on  the  temperature  of  the  air  j  it  ia 
increafed  by  heat,  and  diminifhed  by  cold  >  bat  it  has 
alfo  its  peculiarities  in  regard  to  the  fcvcral  fpecics 
«f  butterfly  to  which  the  chryfalis  belongs. 

According  to  thefe  ©bfemtions,  the  time  of  die 
duration  of  the  animal  in  ihe  chryfalis  ftate  mu0.be, 
in  different  fpecies,  very  different;  and  there  is  in- 
deed tbiswjde  difference  in  the  extremes,  that  fome 
fpecics  remain  only  eight  days  hi  this  ftate,  and  others 
eight  months. 

Wc  know  that  the  caterpillar  changes  its  fkin  four 
or  five  times  during  its  living  in  that  flare ;  and  that 
all  thefe  (kins  arc  at  firft  produced  with  it  from  tbc 
egg,  lying  clofely  over  one  another.  It  parts  with, 
•r  throws  off  all  thefe  »ne  by  o«e,  as  the  butterfly, 
which  is  the  real  animal,  all  this  time  within,  grows 
more  and  more  perfedl  in  the  fevcral  firft  changes. 
When  it  throws  off  one,  it  appears  in  another  fitin  ex- 
atfly  of  the  fame  form  ;  but  at  Us  final  change  from 
this  appearance,  that  is,  when  it  throws  off  the  Isft 
Jkin,  as  the  creature  within  is  now  arrived  at  fuoh  a 
degree  of  perfection  as  to  need  no  farther  taking  of 
noiirimment,  there  is  no  farther  need  of  teeth,  or  any 
of  the  other  parts  of  *  .eaierpillar.  The  creature,  in 
this  lift  change,  proceeds  in  the  very  fame  manner  as 


depofitcd  by  the  butterfly,  arc  alio  to  be  found  not 
only  in  the  chryuHs,*  but  in  the  caterpillar  itfelf,  ar- 
ranged in  iheir  natural,  regular  order.  They  are  in« 
deed  in  this  flate  very  fmall  and  tranfparent  -  but  af- 
ter the  change  into  the  chryfalis,  they  have  their  pro- 
per colour. 

As  foon  as  the  fevcral  parts  of  the  butterfly,  there- 
fore, are  arrived  at  a  ftate  proper  for  bring  expofed 
to  tbe  more  open  air,  they  are  thrown  out  from  the 
boJy  of  the  caterpillar,  furrour-ded  only  with  their 
membranes;  and  as  foon  as  they  arc  arrived  after 
this  at  a  proper  device  of  flrctigth  and  folidiry,  they 
labour  to  break  through  thefe  thinner  coverings,  and 
to  appear  in  their  proper  and  natural  form.  The 
time  of  their  duration  in  this  ftate  of  chryfalis  is  very 
uncertain,  fome  remaining  in  it  only  a  few  days, 
others  fevcral  months,  and  fome  almoft  a  year  in  ap- 
pearance. But  there  ia  a  fallacy  in  this  that  many 
are  not  aware  of.  It  is  natural  io  think,  that  as  foon 
as  the  creature  has  inclofed  itfelf  in  its  well,  be  that  of 
w  hat  matter  it  will,  it  undergoes  its  change  into  the 
chryfalis  ftaic.  And  this  is  the  cafe  with  the  gene- 
rality: yet  there  are  fome  which  are  eight  or  nine 
months  in  the  It: r  1 1  before  tbey  become  chryfalifcs:  fo 
that  their  deration  in  the  real  chryfaiii  ftate  is  much 
fltorter  than  it  naturally  appears  to  be.  M.  Reaumur 
carcfuiljr  wawhed  ihe  aurtcolatcd  caterpillar  of  the 
oak  in  its  fevcral  changes,  and  particularly  from' its 
chryfalis,  which  is  of  this  laft  kind,  into  the  fly;  and 
has  given  an  account  of  the  method  of  this  as  an  in- 

flanca 
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eiiryfilii.  (lance  of  ihe  general  courfe  of  nature  in  thefe  opera- 

'  lions. 

The  membranes  which  envelope  the  creature  in 
this  chryfalis  Itate  are  at  firft  tough  and  firm,  and  im- 
mediately touch  the  tcvcral  parts  of  the  inclofed  ani- 
mal; but  by  degree*,  as  thefe  parts  bardeu,  they  be- 
come covered,  fjinc  wiih  hair3,  and  others  with  fcales. 
Thefe,  as  they  continue  to  grow,  by  degrees  fall  off 
the  fevefal  particular  membranes  which  cover  the 
parts  ou  which  tlicy  are  placed,  to  a  greater  diltance, 
and  by  degrees  loofeo  them  from  the  limbs.  This  is 
one  realon  of  thole  membranes  drying  and  becoming 
brittle. 

The  middle  of  the  upper  pirtof  the  corsklit  is 
nfo&lly  marked  with  aline  which  runs  in  a  longitudi- 
nal direction:  and  tiris  part  is  always  more  elevated 
than  the  reft,  even  in  ihe  conic  kinds,  which  are  no 
othcrwife  angular.  This  line  is  in  feme  very  bold  send 
plain  i  in  others  it  is  b  faint  as  not  to  be  diftingmfhible 
without  glades;  bat  it  is  always  in  the  mid  ft  of  that 
line  that  the  Hull  begins  to  open.  The  motiou  of  the 
head  of  the  butterfly  backwards  firft  bccalions  this 
crack;  and  a  few  repetition*  of  the  fame  motion  open 
it  the  whole  lengih  of  the  line. 

The  clearing  itfelf,  however,  entirely,  is  a  work 
of  more  time  m  this  cafe,  than  is  the  patfing  of  the 
chryfalit  oat  of  the  body  of  the  caterpillar.  In  that 
c*fe  there  is  a  crack  foffieiently  large  in  the  flcin  of  the 
back,  and  the  whole  cliry (alia  being  loofe  comes  out 
at  once.  B<it  in  this  cafe,  every  particular  limb,  and 
pirtof  the  body,  has  its  feparate  cafe ;  and  thefe  are 
aloiofl  inconceivably  thin  and  tender,  yet  it  is  necef- 
fary  that  every  part  be  drawn  mt  of  them  before  it 
appear  naked  to  the  open  air.   As  foon  as  all  this  is 


effected,  and  the  animal  is  at  full  liberty,  it  either  con- 
tinues feme  ihnenpon  the  remains  of  its  covering,  or 
creeps  a  Utile  way  diflam  from  it,  and  there  refts. 
The  wings  are  what  wc  principally  ad  mi  re  in  tbiscrea- 
tore.  Thefe  are  at  this  lime  lb  extremely  folded  op, 
and  placed  in  fo  narrow  a  compafs,  that  the  creature 
feems to  have  none  at  all:  but  tbey  by  degrees  ex- 
'pmd  and  unfold  thrmfelvcs;  and  finally,  in  a  quarter, 
of  an  hoar,  or,  half  an  boor  at  the  utmoll,  they  appear 
at  ineir  full  Cat,  and  In  all  their  beauty.  Tbe  man. 
ncr  of  ibis  fudJen  unfolding  of  tbe  wings  is  this :  tbe 
fmall  figure  ihey  make  when  the  creature  firft  comes 
p:it  of  its  membranes,  does  not  prevent  the  obferving 
that  they  are  at  that  time  confiderably  thick.  This  is 
owing  to  its  being  a  large  wing  folded  tip  in  tbe  niceft 
manner,  and  with  folds  lb  arranged  as  to  be  by  no 
means  feuiible  to  the  eye,  for  the  wing  is  never  feen 
to  unfold;  btu,  when  ebferved  in  the  mod  accurate 
manner  feems  to  grow  under  the  eye  to  ibis  extent. 
When  the  creature  is  firft  produced  from  ihe  died,  it 
is  every  where  moid  and  tender;  even  its  wings  have 
no  Arength  or  ftifnefs  till  ihey  expand  thcmfelvea; 
bat  they  then  dnjr  by  degrees,  3nd,  with  the  oiher 
parts,  become  rigid  and  firm.  But  if  any  accident 
prevents  the  wings  fmm  expanding  at  tbeir  proper 
time,  that  is,  as  foon  as  the  creature  is  oat  of  its  (hell, 
ihey  never  afterwards  are  able  to  expand  thcmfelvea  s 
but  the  crratore  continues  to  wear  them  in  their  con- 
tracted and  wholly  ufelcfs  Hate;  and  very  often,  when 
the  wings  arc  m  part  exreinled  before  fucli  an  accident 
happens,  it  flops  them  in  a  partial  cxtcufion,  and  the 
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creataremuftbe  contented  to  pafi  its  whole  life  with  Carvlldi* 
them  m  that  manner.  jj 

M.  Reaumur  has  proved,  that  beat  and  cold  make  Chryfin- 
great  differences  in  the  time  of  hatching  the  butterfly  lttm°m;- 
frora  its  chryfalis  Hate:  and  this  he  particularly  tried  ' 
wun  great  accuracy  and  atiennon,  by  putting  them  in 
vetrcl*  in  warm  rooms,  and  in  ice- homes;  anditfeem- 
ed  wholly  owing  to  the  baflcning  or  retarding  the  eva- 
poration of  the  abundant  humidity  of  the  animal  in  the 
chryfalis  (late,  that  it  fooaer  or  later  appeared  in  the 
butter-fly  form.  He  varniflied  over  feme  cnryfaiifls, 
>n  order  to  try  what  would  be  the  effect  of  thus  wholly 
preventing  their  tranfpi ration ;  and  the  confeqnence 
was,  that  the  butterfly  came  forth  from  ihefe  two 
months  later  than  their  natoral  time.  Thus  was  the 
duranon  of  the  animal  in  this  ftate  lengthened ;  that  is, 
its  exigence  was  lengthened :  but  without  any  advan- 
tage to  the  creature,  lince  it  was  in  the  time  of  its 
Raie  of  inaction,  and  probably  of  inknliiuliiy. 

Though  this  was  of  no  confequence,  M.  Reaumur 
deduces  a  hint  from  it  tha:  fceinstobcof  feme  ofe. 
He  obferves,  that  bens  eggs,  of  which  »e  make  fa 
many  ufes,  and  eat  in  fo  many  form*,  are  properly  a 
fort  ef  chryfalis  of  the  auiuwl ;  their  germ,  alter  they 
are  impregnated  by  the  cock,  containing  the  yonn 
animal  alive, aud  wailing  only  a  due  degree  of  vvarint 
to  be  batched,  and  appear  in  its  propel  form.  Eggs 
tranfpire  notrfmbllajding  ihe  hardoela  of  ibtir-flieHst 
and  when  they  have  been  long  kept,  there  is  a  road 
found  near  u-.ic  of  iheir  ends,  between  the  Ihell  and 
the  internal  membrane ;  this  is^a  mark  of  their  being 
Hale,  aud  is  the  tflcet  of  an  evaporation  of  part  of 
their  humidity:  and  the  fame  varniih  which  had  been 
ufed  to  tbe  chryfalis,  being  tried  on  eggs,*  was  found  to 
preferve  them  Ibr  two  years,  as  frefli  a*  if  laid  but  ibe 
fame  day,  and  fech  as  tbe  niced  palate  could  not  dlf- 
tingnilh  from  thofe  that  were  fo.   See  Eggs. 

It  is  not  yet  known  how  much  farther  this  ufeful 
fpeculation  might  be  carried,  and  whether  it  might  not 
be  of  great  ule  even  :o  human  life,  to  invent  fome- 
thiug  that  Ibonld  act  in  the  maimer  of  this  varniu,  by 
being  robbed  over  the  body,  as  the  atht<u  did  of  old', 
and  tbe  favagesof  the  Weft  Indies  do  at  tbis  time, 
without  knowing  why.  But  to  return  to  the  infects 
which  are  the  fubjects  of  this  article;  their  third  daie, 
that  in  which  they  are  winged,  is  always  very  ihon, 
and  feems  deftincd  for  no  other  a£?'son  but  the  propaga- 
tion of  the  fpecies-  Sec  Pan lio. 

CHRYSANTHEMUM,  cottn-MARtcoLD»  A  ge- 
nus of  thepolygiima  feperfiua  order,  belonging  to  the 
fyngencua  clafs of  plants;  and  in  the  natural  method 
ranking  under  the  49th  order,  Comfojit*.  The  re- 
ceptacle is  naked ;  the  pappus  marginaicd,  or  confid- 
ing only  of  a  border:  the  calyx  hemifphcrka)  and  im- 
bricated, with  the  marginal  fcales  membranaceous. 
There  are  19  fpecies,  of  which  ihe  following  are  the 
moft  remarkable:  1.  The  ferotinum  is  a  native  of 
North  America.  The  roots  of  this  plant  creep  far 
under  tbe  furfaee,  and  fend  up  drone  llaiks  more  than 
four  feet  high,  garuidied  with  long  fawed  leaves  end- 
ing in  points.  Thefe  ftatks  divide  upward  into  many 
f nailer;  each  being  terminated  by  a  large,  white,  ra- 
diated flower,  which  appears  in  the  end  of  Augnftor 
September,  a.  The  coronarium  hath  been  long  cul- 
tivated in  the  gardens  on  account  of  the  beauty  of  its 
5  F  *  flower*. 
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Chryfiu-  floWera.  It  grows  to  the  height  of  three  feet,  with  * 
themum  f,ngic  upright  (Ulk  divided  into  numerous  branches, 
•  garnilhed  with  pinnated  leaves,  and  crowned  with  ele- 
Chryfippus  compound  flowers  of  difierent  ccduurs  and  pro- 
perties. The  varieties  are,  finale  and  double  flowers 
of  a  cream-colours  yellow  j  yellow  and  white:  briffl- 
ftone-eolourcdi  fiflular,  or  quilled ;  or  thofc  with 
finely  jagged  leaves,  and  flowers  of  all  the  above  co- 
lours and  properties.  All  the  varieties  begin  flower- 
ing in  July :  tlic  flowers  arc  exceedingly  numerous, 
and  exhibit  a  confiant  fucccflsonof  foil  bb>om  till  No. 
vember ;  and  both  (ingle  and  double  are  fueceeded  by 
abundance  of  feed.  a.  The  putefcens  is  a  native  of 
the  Canary  iflands.  It  rifes  with  a  flirubby  (talk  near 
two  feet  high,  dividing  into  many  branches,  which 
arc  garni'.hed  with  pretty  thick  fucctilent  leaves,  of  a 
greyiih  colour,  cut  into  many  fcgmenis.  The  flowers 
corns  out  from  the  wings  of  the  leaves,  growing  upon 
naked  fnotftalks  ltngly,  which  greatly  refemble  thofe 
of  chamomile.  There  is  a  fucceffion  of  flowers  ou  the 
fame  plant  for  the  greateft  part  of  the  year,  for  which 
it  is  chiefly  eftectued.  This  plant  will  perfefl  feeds  in 
Britain  when  the  fcafons  are  favourable. 

Cutturt.  The  firft  kind  multiplies  very  fall  by  its 
creeping  roots,  and  will  thrive  in  any  foil  or  filiation. 
The  fecond  may  be  raifed  in  abundance  from  feed,  ei- 
ther in  a  hot-bed  or  warm  border,  in  the  fpring,  for 
tranfplanting ;  alfo  by  cuttings  and  flips  of  their 
branches  in  autumn.  The  latter  method  is  praclifcd 
only  for  the  propagation  of  the  fine  doubles,  for  an 
early  bloom  the  following  fmnmer;  and  the  bell  time 
to  perform  it  is  in  September,  or  early  in  October. 
Cut  off  at  that  time  a  quantity  of  the  roboft  fide 
fhoots,  from  three  to  fix  inches  long,  without  flowers; 
divefl  them  of  the  lower  leaves,  and  plant  many  of 
them  together  in  large  pots,  within  an  tnch  or  two  of 
-their  tops,  and  two  or  three  inches  apart,  give  fome 
water,  and  place  them  in  the  ihade  during  the  hot 
-weather :  by  the  end  of  October  they  will  be  rooted, 
when  the  pots  are  to  be  removed  either  into  a  green- 
houfc  or  garden-frame,  for  the  winter;  but  the  latter, 
is  the  moft  eligible,  where  they  may  enjoy  the  full  air 
in  mild  weather,  and  have  occ2fional  flicker  from 
froft.  In  April  they  may  be  tranfplaoted  fingly  into 
borders  and  fome  in  pots.  The  planti  thus  railed  will 
flower  a  month  or  fix  weeks  fooner  the  fuccccding 
fummer  than  thofc  raifed  in  the  fpring  from  feed  ;  but 
as  they  foon  become  barren,  it  is  proper  to  have  al- 
ways a  quantity  of  plants  railed  from  the  feed.  The 
third  fort  nay  be  raifed  either  from  feeds  or  cut- 
tings, but  requires  robe  fluttered  in  the  green-houfe 
in  winter. 

CHRYSES,  the  pricrt  of  Apollo,  father  of  Arty- 
nome,  called  from  him  Ckrjfcit.  When  LyrBcCbi  was 
taken,  and  the  fpoils  divided  among  the  conquerors, 
Chryfeis  fell  to  the  (hare  of  Agamemnon.  Cbryfes 
upon  this  went  to  the  Grecian  camp  to  folfcil  bis 
daughter's  reiteration  j  and  when  his  prayers  were 
fruhlefs,  he  implored  the  aid  of  Apollo,  who  vifited 
the  Greeks  with  a  plague,  and  obliged  them  to  reflore 
Chryfeis. 

CHRYS1PPUS,  a  floic  philofypher,  born  at  So- 
los in  Ciltcla,  was  difciple  to  Cleauibits,  Zcno's  fuc- 
ccil'or.  He  wrote  many  books,  feveral  of  which  re- 
hied  to  logic.   None  of  the  philofophcrs  fpoke  in 
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ftrongcr  terms  of  the  fatal  necefllty  of  every  thing,  CI 
nor  more  pompoully  of  the  liberty  of  man,  than  the 
Stoics,  Chryfippus  in  particular.    He  was  fo  confider-  **' 
able  among  them,  as  to  eftablifli  it  into  a  proverb,  ir^j 
that  if  it  had  not  been  for  Chryfippus,  the  porch  had 
never  been.    Yet  the  Stoics  complained,  as  Cicero 
relates,  that  he  had  collected  fo  many  arguments  in  fa- 
vour of  the  fceptical  hyporhefis,  that  he  could  not  an- 
fwer  them  hjmfelf ;  and  thus  had  furnilhed  Carneades, 
their  antagonift/with  weapons  agahift  ibem.  There  is 
an  apophthegm  of  this  philofopher  prefcrvrd,  which 
does  him  honour.    Being  told  that  fome  perlbns  fpoke 
ill  of  him,  "  It  is  no  matter  (faid  he),  1  will  live  fo 
that  they  mail  not  be  believed." 

CHRYSIS,  or  ooi.EF.N-m,  in  natural  htftory :  A 
genus  of  infeels  belonging  ro  the  order  of  hymt-nop- 
tcra.  The  mouth  is  armed  with  jaws,  bci  has  no  pro- 
bofcis  ;  the  antennae  are  filiform,  bent,  and  confifl  of 
12  articulations  ;  the  abdomen  is  arched,  with  a  fcale 
on  each  fide;-  the  anus  is  dentatcd,  and  armed  with  a 
fling;  the  wings  lie  plain  ;  and  the  body  appears  as  if 
gilt.  There  are  feveral  fpecies;  but  the  ignita,  or 
flaming  chryfis,  is  beautified  with  the  moll  refplendent 
colours.  The  fore-part  of  its  head  is  green  and  gold, 
and  the  hinder  of  a  lovely  azure.  The  thorax  is  like- 
wife  azured  over,  with  a  mixture  of  green,  and  termi- 
nates at  its  extremity  with  (harp  points  on  bodi 
fides.  The  abdomen  is  green  and  gold  before,  and  of 
a  coppery-red  behind,  imitating  molten  copper  highly 
polilhed.  The  whole  infect  is  dotted  on  its  upper  part, 
which  gives  it  a  great  refplendcncy  of  colour.  The 
antennre  are  black,  and  legs  green  intermixed  with 
gold.  This  fpecies  dwells  in  nolcs  of  walls  between 
the  (tones,  and  in  the  mortar  that  cements  them.  It 
is  often  feen  ifluing  from  fuch  holes,  where  it  neflles 
and  performs  its  work.  The  larva:,  which  referable 
thofe  of  the  wafp,  likewifc  inhabit  the  holes  of  de- 
cayed walls. 

CHRYSITR1X,  in  botany:  a  genus  of  the  dioe- 
cia  order,  belonging  to  the  polygamia  clafs  of  plants. 
In  the  hermaphrodite  the  glume  is  two-valvcd,  the 
corollx  from  chaff  numerous  and  briflly  ;  many  (lami- 
na, one  within  each  chaff;  one  piitilhuu.  The  male 
is  ths  hermaphrodite  ;  there  is  no  piflillum. 

CHRYSOBALANUS,  COCO*  PiUM:  A  genua 
of  the  monogynia  order,  belonging  to  the  icofan- 
dria  clafs  of  plants;  and  in  the  natural  method  rank- 
ing under  the  36th  order, Pomaciir.  The  calyx  is  quin- 
quefid,  the  petals  five;  plum-kernel  five  furrowed 
and  fivc-valvcd.  There  is  only  one  fpecies,  the  icaco, 
which  is  a  native  of  the  Bahama  iflands  and  many  o- 
ther  parts  of  America,  but  commonly  grows  near  the 
fee.  It  riles  with  a  (hrubby  fialk  eight  or  nine  feet 
high,  fending  ottt  feveral  fide-branches,  which  arc  co- 
vered with  a  dark  brown  bark.  The  flowers  are  white, 
and  aTe  fucceeded  by  plums  like  damfons;  fome  blue, 
fome  red,  and  others  yellow.  The  ftnne  is  fliaped  like 
a  pear,  and  has  five  longitudinal  furrows.  Tlu  plums 
have  a  fweet  lufcioua  tafie,  and  arc  brought  10  the 
tables  of  the  inhabitants,  by  whom  they  are  much  ef- 
tecmcd. 

CHRYSOCOMA,  coldt-locks:"  A  genus  of  the 
polygamia  aequalis  order,  belonging  to  the  fyngenefia 
clafs  of  plants ;  and  in  the  naiural  method  ranking 
under  the  49th  order,  Ctmpefit*.   The  receptacle  is 
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ehrrTogo-  nakeJ;  the  pappcs  fimple;  the  calyx  hemifpherical 
num  and  imbricated  ;  the  ftyle  hardly  longer  than  the  flo- 
rets. There  arc  nine  fpecics,  the  mod  remarkable  of 
which  are,  the  linofyris,  the  cotmaurca,  and  the  car* 
nua.  Thefc  are  herbaceous  flowering  perennials,  grow- 
ing from  one  to  two  feet  high,  ornamented  with  nar- 
row leaves,  and  compound  flofcular  flowers  of  a  yellow 
colour.  They  arc  eafity  propagated  by  dividing  the 
roots  or  by  cuttings ;  but  the  two  lad  require  to  be  fliel- 
tered  in  the  green  -houfe  in  winter. 

CHRYSOGONUM,  in  botany:  A  genus  of  the 
polygamia  neceflaria  order,  belonging  to  the  fyngenc- 
fia  clafs  of  plants;  and  in  the  natural  method  ranking 
twder  the  49th  order,  Com/ioft*.  The  receptacle  is 
paleaceous  ;  the  pappus  monophyllous,  and  tridenteJ  ; 
the  calyx  pentaphyllotis;  the  feeds  wrapped  up  each  in 
a  tetraphyltods  calycnlus,  or  little  cup. 

CHRYSOLARUS  (Emanuel),  one  of  thofe  learn- 
ed men  in  the  14th  century  who  -brought  the  Greek 
literatnre  into  the  weft.  He  was  a  man  of  rank; 
and  defended  from  an  ancient  family,  faiJ  to  have 
removed  with  Conftantinc  from  Rome  to  Byzantium. 
He  was  lent  into  Europe  by  the  emperor  of  tbeeaft 
to  implore  the  aflUlancc  of  the  Chriftian  princes.  He 
afterwards  taught  at  Florence,  Venice,  Pavta,  and 
Rome ;  and  died  at  Con(tantinople,in  1 41$,  aged  47.  He 
wrote  a  Greek  grammar,  and  fomc  other  fmall  pieces. 

CHRYSOLITE,  or  YBLiowisa-flliMH  Tor az  ; 
a  precious  ftone  of  a  grafs  green  colour,  found  in  the 
Eaft  Indies,  Brazil,  Bohemia 
vergne  and  Bourbon  in  France 
England.  Some  are  likewifc  found  with  volcanic  la- 
vas, as  in  the  Vevarais,  where  fomc  large  lumps  have 
been  feen  of  20  or  30  pounds  weight  but  it  is  re- 
markable, that  fome  of  thefc  chrvfolitcs  are  partly  de- 
compofed  into  an  argillaceous  fubftance.  All  chryfo- 
lites,  however,  are  far  from  being  of  the  lame  kind. 
The  oriental  is  the  fame  with  the  peridot,  and  differs 

fr.j'y  h;  i:s  grrcti  !'.  c  tiom  t'r.r  Lr.v.irrs,  ^r^/xs,  and 
rabies  of  the  fame  denomination.  This  becomes  elec- 
tric by  being  rubbed ;  has  a  prifmattc  form  of  fix,  or 
ibmeritnes  of  five  ftrnted  faces  j  and  does  not  lofe  its 
colour  or  tranfparency  in  the  fire,  which  the  common 
chryfolite  often  does;  becoming  either  opaque,  of 
melting  entirely  in  a  ftrong  heat.  The  inftant  it  melts, 
it  emits  a  phofphoric  light  like  the  bails  of  alum  and 
gypfcous  fpar:  with  borax  it  produces  a  thin  colourlefs 
glafs.  Its  fpecific  gravity  is  between  3.600  and  3.700; 
according  to  Bnuouit  is  2-7331,  or  2.6923;  and  that 
<jf  the  Spmilh  chryfolite  3.09S9. 

The  fubftance  of  this  precious  ftone  is  lamellatrd  111 
the  direction  of  the  axis  of  its  primitive  form :  bin  tbe 
chrylolite  from  S-sxony  is  foliate  J  in  a  perpendicular 
direction  10  the  fame  axis.  Tbe  chryfolite  of  the  an. 
dents  was  the  fame  gem  which  is  now  called  tcf>az,m& 
the  name  of  iKellindicates  that  It  ought  to  be  fix. 
Pliny  fays  that  the  colour  of  the  chryfolite  is  yellow 

like  gold.  .... 

Ctmvsouri-.Fojff,  a  kind  of  gUfs  midc  in  imita- 
tion of  natural  chryfolite,  by  mixing  two  ounces  of 
prepared  cryftal  with  ten  ounces  of  red-lead,  adding 
f 2  grains  of  croens  msrtis  made  with  vinegars  and 
then  baking  the  whole  for  24  hoors,  or  longer  in  a 
well  hited  cucurbit.  , 
CHRYSOMELA,  iu  zoology,  a  geims  of  mfefts 


•p  py,  wntcn  infefts  turnips  and 
e  girden,  deftroying  often  whole 


belonging  to  the  order  of  coleoptera.   The  antenna;  O.ryCo- 
are  Ihapcd  like  bracelets,  and  thicker  on  the  outftdc ;  phyllum 
and  neither  the  bread  nor  the  elytra  are  marginated.  j. 
There  are  no  lefs  than  laa  fpecics  enumerated  by  Lin-  cttTrorr»- 
nasus,  principally  diftinguifhed  by  differences  in  their  , 
colour.    They  arc  to  be  found  almofl  every  where,  in 
woods,  gardens,  Sec.     Their  progrcflive  motion  is 
(low ;  and  fome  when  caught  emit  an  oily  liquor  of  a 
difagreeable  fmell.    The  glittering  colours  with  which 
feveral  fpecics  of  Chryfomels  are  adorned,  and  which 
feem  to  exhibit  the  brilliancy  of  gold  and  copper,  have 
cteaibned  tl:c;r  bearbg  that  pan-,  pus  name.  Tin- 
larva:  of  thefe  infects  have  in  general  an  oval  body., 
rather  oblong  and  fofts  on  the  fore-part  of  which  are 
fnuatcd  fix  feet,  which  arc  fcaly,  as  is  aim  tbe  head. 
They  prey  upon  the  fubftance  of  leaves,  rcjc&in^  the 
fibrous  pari.    Thofc  of  the  leaping  chryfomelx  mfei't 
the  cotyledons  and  tender  leaves  of  plans.    Of  ;h:s 
genus  is  that  very  pernicious  infeft  called  by  the  coins- 
try  people  tl 
many  crops  in 

fields  while  in  their  feedling  leaves.  In  very  hot  fum- 
mers  they  abound  to  an  amazing  degree,  and,  as  you 
walk  in  a  field  or  in  a  garden,  make  a  pattering  like 
rain,  by  jumping  on  the  leaves  of  the  turnips  or  cab- 
bages.   See  Plate  CXLIX. 

CHRYSOPHYLLUM,  or  bully-tree  *  Age. 
nns  of  the  monogynia  order,  belonging  to  the  pentan- 
dria  clafs  of  plants ;  and  in  the  natural  method  rank- 
ing under  the  43d  order,  viz.  DumoJ*.  The  corolla 
is  campanulated,  decemfid,  with  the  fegmcnts  alter- 
nately a  little  patent.  The  fruit  is  a  ten-fecded  ber- 
ry. There  are  two  fpecies,  the  cainito  and  glabrum, 
both  natives  of  the  Weft  Indies.  The  firft  rifes  30  or 
40  feet  high,  with  a  large  trunk  covered  with  a  brown 
bark,  and  divides  into  many  flexible  (lender  branches, 
which  generally  hang  downward,  garni  (hed  with  fpear- 
IhapeU  leaves,  whofe  under  fides  are  of  a  bright  ruflet 
colour.  The  flowers  come  «ut  at  the  extremities  of 
the  branches  difpoted  in  oblong  bunches,  which  arc 
fiicceeded  by  fruit  of  the  Aze  of  a  golden  pippin,  that 
•re  very  rough  to  the  palate,  and  aftringent  but  when 
kept  fome  time  mellow,  as  is  praSifed  here  with  med- 
lars, they  have  an  agreeiblc  fhvour.  The  fecond  fort 
never  rifes  to  the  height  of  the  firft,  nor  do  the  trunks 
grow  to  half  the  fize ;  but  the  branches  are  (lender  and 
garniflted  with  leaves  like  thofc  of  the  firft.  The  flow- 
ers come  out  in  cluflers  from  the  fide  of  the  branches, 
which  are  fuccccdcd  by  oval  fmooth  fruit  about  the  ftze 
of  a  bergamot  pear.  This  contains  a  white  clam- 
my juice  when  fre(h ;  but  after  being  kept  a  few  days, 
it  becomes  fweet,  foft,  and  delicious.  Inclofcd  are 
four  or  five  black  feeds  about  the  fize  of  thofc  of  a  pom- 
kin.  Both  thefc  plants  are  frequently  preferved  in 
gardens  where  there  are  large  floves,  and  are  propa- 
gated by  feeds,  but  the  plants  can  never  bear  the  open 
air  in  Britan. 

CHRYSOPLENIUM,  in  bonny:  a  genos  of  the 
dijtynia  order,  belonging  to  the  decandria  clafs  of 
plants  ;  and  in  the  nacural  method  ranking  under  the 
iath  order,  Succulent*.  The  calyx  is  qoadrtfid  or 
quinquefid,  and  coloured;  no  corolla;  the  capfule  bi- 
roftratcd,  unilocular  and  polyfpermous. 

CHR  Y  SO  PR  ASU$,  w  CuRVsorRAStos,  the  10th 
of  the  precious  ftones  mentioned  in  the  Revelaiions,  as 

forming 
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forming  the  foundation  of  the  heavenly  Jerufalem. 
The  chryfoprafius  is  by  mineralogifts  reckoned  to  be  a 
variety  of  the  chryfolite,  and  by  Cronlledt  called  the 
/c/Joivi/b  green  and  cloudy  topaz.  He  conjectures  th»t 
ic  may  perhaps  be  the  fubltance  which  fcrves  as  a  matrix 
to  the  chryfolite  1  as  thofc  that  be  bad  feen  were  like 
the  clear  veined  quartz,  called  in  Sweden  milk  cryjlal, 
which  is  the  firit  degree  of  cryftaliizatjon. 

The  chryfoprafus,  according  to  M.  Magellan,  is  of 
a  green  coloar,  deeper  than  the  chryfolite,  bat  with  a 

Sellowilh  tinge  inclining  to  blue  like  the  green  leek. 
1.  Achard  fays  that  it  is  never  found  chryftallized, 
and  that  it  i$  femitranfparcut.  By  others  it  is  rec- 
koned among  the  quart/.,  and  its  colour  is  fuppofed  to 
be  owing  to  the  mixture  of  cobalt,  as  it  gives  a  tine 
blue  glafs  when  melted  with  borax,  or  wilh  fixed  al- 
kali. Mr  AcharJ,  however,  found  the  glafs  of  a  deep 
yellow  when  the  fufion  was  made  with  borax:  and 
that  it  realty  contains  fomecilxof  copper  inlcead  of 
cobalt.  Mr  Dutcns  fays,  that  fume  gold  has  been 
foanJ  in  this  kind  of  ftone  s  but  this  la(t  belongs  in  all 
probahlity,  fays  M.  Magellan,  to  another  clafs  of 
fu'jf'Unccs,  viz.  the  vitreous  fpars. 

Ti>  the  lat:er  belongs  mod  probably  the  aventurine, 
whofe  colour  is  generally  a  yellow-brown  ret) ;  though 
fonieiimes  it  inclines  more  to  the  yellow,  or  grecnifh, 
than  to  the  red.  Thefe  ftom-s  are  not  <jnue  tranfpa- 
rem:  fome  indeed  (hine  wilh  fnch  a  brilliancy,  as  to 
render  tbcm  of  confidcrable  value,  but  they  arc  very 
rare.  The  eommoa  aventurine  is  but  an  artificial  gUfs 
of  various  colours  with  which  powder  of  gold  has 
been  mixed}  and  thefc  imitated  avemurinrs  fo  fre- 
quently excel  the  native  ones  in  fplendor,  that  the 
efteem  of  the  latter  is  now  much  lowered.  With  re- 
gard to  the  chryfoprafus,  its  name  from  vf*w,  thows 
it  to  be  of  a  greeniih-blite  colour,  like  the  leaves  of  a 
leek ;  it  only  differs  from  the  ehryfuliie  in  its  bluifh 
hue. 

CHRYSOSTOM  (St  John),  a  celebrated  patri- 
arch of  Conftamiuople,  and  one  of  the  mod  admired 
fathers  of  the  Chriftian  church,  was  barn  of  a  noble 
family  at  Antioeh  about  the  year  347.  He  flu  died 
rhetoric  under  Libavins,  and  pbilufophy  under  Andra- 
gathus:  after  which  he  fpent  fome  rime  in  folitude  in 
the  mountains  near  A  mine  b  $  but  the  auftrrttiea  he  en- 
dured  having*impjired  his  health,  he  returned  to  An- 
tiocli,  where  he  was  ordained  deacon  by  Melctius. 
Flavian,  Meletios's  focceiTor,  raifed  him  to  tbc  office 
of  prefbytrr  ,ftvc  years  after;  when  lie  difiinguiflied 
himfclf  fo  greatly  by  his  eloquence,  that  be  obtained 
tbe  fumame  of  Golden  mouth.  Nectarios  patriarch  of 
Conftantinople,  dying  In  397,  St  Chryfortoni,  whofe 
fame  was  fprcid  throughout  the  whole  empire,  was 
chofen  in  bis  room  by  the  unanimous  conlent  of  both 
the  clergy  and  the  people.  The  emperor  Arcadius 
confirmed  this  election,  and  canfed  him  to  leave  An- 
tioeh privately,  where  the  people  were  very  unwilling 
to  part  with  him.  He  was  ordained  bifltop  on  the 
26th  of  February  393 ;  when  he  obtained  an  order 
from  the  emperor  agaJoft  the  Eiinomims  and  Monta- 
nifls  ;  rcformeJ  the  abufes  which  fubfiffed  amongft  his 
clergy:  retrenched  a  great  pan  of  the  cxpencts  in 
which  his  predrccflbrs  had  lived,  in  order  to  enable 
him  to  feed  the  poor  and  build  hofpitals ;  and  preached 
with  tbe  Btmoft  zeal  againft  the  pride,  luxury,  and 


a  ]  C  H  U 

avarice  of  the  great.    But  his  pious  liberty  of  fpeech  Chryftal 
procured  him  many  powerful  enemies.    He  differed  0 
with  Theophilus  of  Alexandria,  who  got  him  depofed  .  Chubb.  ^ 
and  banilhedj  but  he  was  foon  recalled.    After  this, 
declaiming  againft  the  dedication  of  a  tlatue  creded  to 
the  cmprefs,  (he  baniilted  him  into  Cucufus  in  Arme- 
nia, a  moft  barren  unhofpitablc  place;  afterwards,  as 
they  were  removing  him  from  Pctyas,  the  foldiers 
treated  him  fo  reugaly,  that  he  died  by  the  way,  A.O. 
407.   The  bell  edition  of  his  works  is  that  pubiilued 
at  Paris  in  1 718,  by  Mountfancon. 
CHRYSTAL.    See  CRYSTAL. 

CHUB,  or  chubs,  in  ichthyology.    Sec  Cypki- 

ROS. 

Tbe  re  fwts  of  this  fifh  are  eafily  found  {  for  they 
are  generally  holes,  overfhaded  by  trees,  and  this 
filh  will  be  feci)  floating  in  fuch  alntoft  on  the  furfaceof 
the  water  in  a  hot  d«y  in  great  numbers.  They  are 
bnt  a  poor  filh  lor  the  table,  arid  are  very  full  of  bones; 
but  they  entertain  the  angler  very  much,  and  are  of 
the  number  of  thofe  that  are  cauTy  taken.  The  beA 
manner  of  fiihing  for  him  is  thus:  prepare,  a  very 
flrong  rod  of  a  fuflicient  length  $  fix  to  the  book  a 
grafshopper;  place  yonrfelf  16  as  to  be  ptrf<ctly  out 
of  fight  of  the  fim,  and  drop  in  the  bait  ahokit  two 
feet  from  the  place  where  a  large  chub  lies ;  if  he  does 
not  fee  the  angler  he  very  feldom  fails  biting,  and  is 
immediately  taken  1  but  he  is  fo  flrong  a  filh  that  he 
mould  be  taken  out  carefully,  after  a  great  deal,  of 
playing,  otherwife  the  tackle  will  be  in  danger;  a  bee* 
tie,  or  any  large  fly,  will  aufwer  the  purpofe  in  the 
place  of  a  grafshoppcr :  and  if  none  of  them  are  to  be 
bad,  the  method  of  filling  mull  be  altered,  and  tbe 
line  be  long  enough  for  Suing  at  the  bottom.  In  March 
and  April  this  fiib  is  to  be  canght  with  Isrge  red 
worms;  in  June  and  July  with  flies,  fuatls,  and  cher- 
ries; but  in  Atigofi  and  September  the  proper  bait  is 
good  eueefe  pounded  in  a  mortar,  wilb  ibme  fotfron, 
and  a  little  butter;  fome  make  a  pa  Re  of  cheefe  and 
Venice  turpentine  for  tbe  chub  in  winter,  at  which 
•feafon  this  h(h  is  better  than  at  any  other  t  the  bones 
are  lefs  troublefomc  in  this  feafoo,  and  the  flelh  is  more 
firm  aud  better  tafted  ;  the  row  is  alfo  well  flavoured  in 
genera).  Tbc  angler  mull  keep  this  bait  for  this  filh 
at  the  bottom  in  cold  weather,  and  near  the  top  in  hot, 
and  the  filh  will  bite  eagerly. 

CHUBB  (Thomas),  a  noted  polemical  w  riter,  born 
at  £aft  Hsrnham,  a  village  near  Salilbury,  England, 
in  1679.  He  was  pnt  apprentice  to  a  glover  at  Salif- 
bory,  and  afterwards  entered  into  partnerlhip  with  a 
ta  I  low-chandler.  Being  a  man  of  flrong  natural  pins, 
he  employed  all  his leifnre  in  reading ;  ami  though  a 
Arangcr  to  the  learned  languages,  became  tolerably 
verfed  in  geography,  mathematics,  and  other  branches 
of  fcience.  His  favourite  Andy  was  divinity;  and  be 
formed  s  little  focicty  for  the  purpofe  of  debating  up- 
on _  religions  fit bj eels,  about  the  time  that  the  Trini- 
tarian controvcriy  was  fo  warmly  agitated  between 
Clarke  and  Waterland.  This  fubjeer,  therefore,  fall- 
ing under  the  cognizance  of  Chobb's  theological  af- 
fembly,  be  at  their  rrqoefl  drew  up  and  arranged  bis' 
sentiments  on  it,  in  a  kind  of  difftnation  1  which  ws» 
afterward  publiihrd  under  the  title  of  The  Sttfremntf 
«f  the  Father  «jf<md,  &c.  In  this  piece  Mr  Chubb 
ihowed  great  talents  in  restating;  and  acquired  fo 
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Chuilleifh  much  reputation,  that  the  late  Sir  Jofiph  JeKyl,  ma- 
±  %  flerof  the  rolls,  took  him  into  bit  family  to  enjoy  his 
Church  conventions  but  though  he  is  faid  to  have  been 
y  tempted  to  remain  with  him  by  the  oftcr  of  a  genteel 
allowance,  he  did  not  continue  with  him  many  years; 
but  chofc  to  return  to  his  friends  at  Saliibury.  He  pnb* 
limed  afterwards  a  410  volume  of  tracts,  which  Mr  Pope 
informs  his  friend  Gay,  he  "  read  through  with  admi- 
ration of  the  writer,  though  not  always  with  approba- 
tion of  his  doctrine."  He  died  a  (ingle  man  iu  the 
6Sih  year  of  his  age,  and  left  behind  him  2  vols,  of 
pofthumous  tracts,  in  which  be  appears  10  have  had 
little  or  no  belief  in  revelation.  lint  however  licen- 
tious his  way  of  thinking  may  be  deemed,  nothing  ir- 
regular or  immoral  has  been  fairly  imputed  to  hira  in 
bis  lite  and  actions. 

CHUDLE1GH  (Lady  Mary),  was  born  in  i6j6, 
And  married  to  Sir  George  Chudlcigh,  baronet,  by 
whom  (he  had  fevcral  children:  her  poems  and  effays 
have  been  much  admired  for  delicacy  of  flyle.  She 
died  in  ?7I0 }  and  is  faid  to  have  written  fevera!  dra- 
matic pieces,  which,  though  not  printed,  are  prcferved 
In  the  family. 

CHUPMESSAHITES,  a  fed  among  the  Mahome- 
tans,  who  believe  that  Tefus  Ch rill  is  God,  and  the 
true  Mellialt,  the  Redeemer  of  the  world  ;  but  with- 
out rendering  him  any  public  or  declared  woriliip.  The 
word  in  the  Turkifli  language  lignifics  prctefior  of  the 
ChriflUm.  Ricaut  fays,  there  are  abundance  of  thefe 
Cbnpmcflahites  among  the  people  of  fafhion  in  Tur- 
key, and  fome  even  in  the  feraglio. 

CHURCH,  has  different  fignifications,  according  to 
the  different  fubjects  to  which  it  is  applied. 

I.  It  is  underftood  of  the  collective  body  of  Cbri- 
(tians,  or  all  thole  over  "the  face  of  the  whole  earth 
who  profefs  10  believe  in  Chrift,  and  acknowledge  him 
to  be  the  Saviour  of  mankind.  This  is  what  the  an- 
cient writers  call  the  catha/ie  or  ttuherfaf  cbtercb. 
Sometimes  the  word  church  is  confidcrcd  in  a  more  ex- 
tenfive  fenfe,  and  divided  into  fever  a  1  branches ;  as  the 
church  militant  is  the  aflembly  of  the  faithful  upon 
earth;  the  church  triumphant,  that  of  the  faithful 
already  in  glory;  to  which  the  PapiAs  add  the  church 
patient;  which,  according  to  their  doitrines,  is  that 
of  the  faithful  in  purgatory. 

3.  Church  is  applied  to  any  particular  congregation 
of  Chriftians,  who  afTociate  together  and  eoncur  in  the 
participation  of  all  the  inftitutitms  of  Jcfus  Chrift, 
with  their  proper  paftors  and  minifters.  Thus  we  read 
of  the  church  of  Antiocb,  the  church  of  Alexandria, 
the  chorch  of  Tbeflalontca,  and  the  like. 

3.  Church  denotes  a  particular  fed  of  Chriflians 
diftinguifhed  by  particular  doctrines,  and  ceremonies. 
In  this  fenfe  we  fpeak  of  the  Roniifh  church,  the 
Greek  chorch,  the  Reformed  church,  the  church  of 
England,  &c. 

The  Latin  or  Weftern  church,  comprehends  all  the 
churches  of  Jialy,  France,  Spain,  Africa,  the  north, 
and  all  other  countries  whither  the  Romans  carried 
their  language.  Great  Britain,  part  of  the  Nether- 
lands, of  Germany,  and  of  the  North,  have  been  fe- 
parated  from  Ticnce  ever  fince  the  time  of  Henry  VIII. » 
and  conftitute  what  we  call  the  Reformed  church,  and 
what  the  Romaniits  call  the  weftern  Ichifm. 

The  Greek  or  Eaftern  church,  comprehends  the 

3 


r  7«3  3 


CHU 


churches  of  all  the  countries  anciently  fubjetf  10  the  Cbureh. 
Greek  or  caftern  empire,  and  through  which  their  Ian- 
guagc  was  carried ;  that  is,  all  the  fpace  extended  from 
Greece  to  Mcfopotamia  and  Perfia,  and  thence  into 
Egypt.  This  church  has  been  divided  from  the  Ro- 
man, ever  fince  ihe  time  of  the  emperor  Phocas. 

The  Gallican  church,  denotes  the  church  of  Prance, 
under  the  government  and  direction  nf  their  reflective 
bitl'.ops  and  paftors.  This  church  has  always  enjoyed 
certain  franchifes  and  immunities ;  not  as  grants  from 
popes,  but  as  derived  to  her  from  her  firit  original, 
and  which  (he  has  taken  cart  never  10  rclinq.iiih. 
Thefe  liberties  depend  upon  two  maximsi  ihe  firft, 
that  the  pope  has  no  authority  or  right  to  command 
or  order  any  thitig  either  in  grncr.it  or  in  particular, 
in  which  the  temporalities  and  civil  rights  of  the  king- 
dom are  concerned ;  the  fecohd,  that  notwithstanding 
the  pope's  fuprcmacy  is  owned  in  cafes  purely  fpiritual, 
yet  in  France  his  power  is  limited  and  regulated  by  the 
decree*  and  canons  of  ancient  councils  received  in 
that  realm. 

The  word  church  is  tifed  to  Cgnify  the  body  of 
ecclefiaftics,  or  the  clergy,  in  coutradifliuclior.  to  the 
laity.  See  Clerot. 

5.  Church  is  ufed  for  the  place  where  a  particular 
congregation  or  society  of  Chriftians  auemble  for  the 
celebration  of  divine  fervice.  In  this  fenfe  churches 
arc  varioufly  denominated,  according  to  the  rank, 
degree,  diicipline,  &c.  as  Metropolitan  church,  Pa- 
triarchal church,  Cathedral  church,  Parochial  church, 
Collegiate  church,  &c.  See  Metropolis,  Patri- 
arch, &e. 

In  ccclefiaftica)  writers,  we  meet  with  grand  church, 
for  the  chief  church  of  a  placet  particularly  in  the 
Greek  litliurgy,  for  the  church  of  St  Sophia  at  Con- 
ftantinoplc,  the  fee  of  the  patriarch,  founded  by  Con  - 
Itantinc,  and  conlccralcd  under  Jufiinian.  It  was  at 
that  time  fo  magnificent,  that  Juitinian  is  faid  to  have 
cried  out  in  the  confccraiion  thereof, «v,2«*»/m; 
I  have  Dutdant  the*,  St/mm.  The  dome,  which  is 
faid  to  have  been  the  firft  that  Was  built,  is  330  feet  di* 
a  meter. 

The  firft  church  publicly  built  by  the  Chriftians, 
forae  authors  maintain  to  be  thai  of  St  Saviour  at 
Rome,  founded  by  Conftantine;  others  contend, 
that  fevcral  churches  abroad,  called  by  the  name  of 
St  Peter  y fout,  were  built*  iu  honour  of  that  apoftle 
during  his  life-time. 

Cbdrcb,  with  regard  to  architecture,  Davilcr  de- 
fines a  large  oblong  edifice,  in  form  of  a  ihip,  with 
nave,  choir,  ides,  chapel,  belfry,  &c.  See  each 
pan  under  its  proper  head. 

Chvmh,  ftP/flt,  is  lhat  which  has  only  a  nave  and 
t  choir. 

CmncH  with  Iftei,  that  which  has  a  row  of  porti- 
cos, in  form  of  vaulted  galleries,  with  chapels  m  its 
circumference. 

Church  in  a  Creek  trofs,  that  where  the  length  of 
the  traverfe  part  is  equal  to  that  of  the  nave  ;  fb  called 
becaufe  molt  of  the  Greek  churches  arc  built  in  this 
form. 

Church  in  a  Latin  crofi,  that  whofe  nave  is  longer 
than  the  crofs  part,  as  in  msft  of  the  Gothic  churches. 

Chvrch  in  Rotunda,  that  whofe  plan  is  a  perfect 
circle,  in  imitation  of  the  Pantheon. 
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Cterdu.  For  the  form  of  the  ancient  Creek  churches,  when 
-  tbey  had  all  their  parts,  it  was  aa  follows:  firit  was  a 
porch,  or  portico,  called  the  vaunt-nave,  *-p«v«s(;  this 
was  adorned  with  columns  on  the  outride,  and  on  the 
inlide  furrmjuded  with  a  wall  j.  in  the  middle  whereof 
was  a  door,  through-  which  they  palled  into  a  fecond 
portico.  The  firit  of  thefe  porticos  was  deftined  for 
tbt  tutrgumtnl,  and  penitents  in  the  firfl  ftage  of 
their  repentance ;  the  fecond  was  much  longer,  defti- 
ned for  penitents  of  the  fecond  clafs,  and  the  catechu- 
mens, and  hence  called  v«p6«{,  ferula,  becaufc  thofe 
placed  in  it  began  to  be  fubjtct  to  the  difcipline  of  the 
church.  Thefe  two  porticos  took  up  about  one-third 
of  the  fpaceof  the  church.  From  the  fecond  portico, 
they  paITcd  into  the  nave,  .««<,  which  took  up  near 
another  third  of  the  church.  In  the  middle,  or  at 
one  fide  of  the  nave,  was  the  ambo,  where  the  dea- 
cons and  priefta  read  the  gofpe),  and  preached.  The 
nave  was  deftined  for  the  reception  of  the  people,  who 
here  affiftcd  at  prayers. 

Near  the  entrance  of  this  was  the  baptiftcry  or  font. 
Beyond  the  nave  was  the  choir,  %*t*t,  fcl  with  feats, 
and  ru.snd  :  the  firfl  feat  em  the  righc,  next  [he  fauftu- 
ary,  being  for  the  chantor,  or  choragus. 

From  the  choir  they  afcended  by  lleps  10  the  lanctn- 
ery,  which  was  entered  at  three  doors.  The  fancta- 
ary  had  three  apftdea  in  its  length ;  a  great  one  in  the 
middle  nnder  which  was  the  altar,  crowned  with  a 
baldachin,  fopported  by.  four  colamna.  Under  each 
of  the  fmall  apfidcs>  was  a  kind  of  table  or  cupboard, 
in  manner  of  a  bcaufct. 

Though,  of  the  Greek  churches  now  remaining,  few 
have  all  the  parts  above  defcribedjinoft  of  thera  having 
been  reduced  to  ruins  or  converted  into  mofques. 

High-CmRCH  was  a  denomination  originally  given 
to  thofe  oiherwife  called  iV<i/;-j»rorj,wl)orc(iifed  to  ac- 
knowledge the  title  of  William  III.  to  the  crown  of 
Great  Britain,  under  a  notion  that  James  II.  though 
excluded,  was  ftill  their  rightful  fovcreigu.  This  ap- 
pellation was  given  ihetn,.  btcaofe  tbey  entertained 
nigh  notions  of  the  dignity  and  power  of  the  church, 
and  the  extent  of  its  prerogative  and  jwrifdiction.  Arc! 
thofe,  on  the  contrary,,  were  called  Uw-cbtircb  men, 
who  difapproved  of  the  feceffton  and  obitinacy  of  the 
non-jurors,  diftinguifhed  ihemfelves  by  their  modeta- 
tion  toward  diflauters,  and  were  lefs  ardent  in  extend- 
ing the  limits  of  church  authority.  Tlic  denomina- 
tion of  bigb-churcb  men  is  now  more  generally  applied 
to  all  who  form  pompous  and  ambitious  conceptions  of 
the  authority  and  jonfdicVjon  of  the  church,  and  who 
would  raifc  it  to  an  abfoluie  independence  on  all  hu- 
man power. 

Church- Ale.    See  Whitsuk-AU. 

CHURCH-Reevet,  the  fame  with  CnvRtH-Wardens. 

Ciwrch-Sco/,  or  Churche!jit,  a  payment  or  contri- 
bution, by  the  Latin  writers  frequently  called  pri- 
mti*  feminunt;  being,  at  firft,  a  certain  meafurc  of 
wheat,  paid  to  the  pricfl  on  St  Martin's  day,  as  the 
firft  fruits  of  harveft.  This  was  enjoined  by  the  laws 
of  king  Malcom  IV.  and  Canute,  c.  10.  But  after 
this,  Cburcb-fcet  came  to  lignify  a  refervc  of  corn- 
rent  paid  to  the  fecular  priefts,  or  to  the  religions-,  and 
fometimes  was  taken  in  fo  general  a  fenfe  as  to  include 
poultry,  or  any  other  provifion  that  was  paid  in  kind 
to  the  religious.   Sec  Tithe. 
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CHVRCH-tP*rdtnj.(ecclefidr  guardiant),  in  trie  Eng.  Ctarehill, 
lilh  ecclcdafkkal  polity,  are  the  guardians  or  keepers 
of  the  church,  and  rrprefenutives  of  the  body  ot  the 
parilh.  They  arc  fometimes  appointed  by  the  mini- 
iler,  fometimes  by  the  parilh,  fometimes  by  both  toge- 
ther, as  cnltom  directs.  They  are  taken,  in  favour  of 
the  church,  to  be,  for  fame  pnrpofet,  a  kind  of  corptf. 
ration  at  the  common  law  \  that  is,  they  are  enabled, 
by  thai  name,  to  have  a  property  in  goods  and  chat- 
tels, and  to  bring  actions  for  them,  tor  the  ufe  and- 
profit  of  the  panto.  Yet  they  may  not  wafte  the 
church  goods,  but  may  be  removed  by  the  parifb,  and 
then  called  to  account  by  actions  at  common  law :  but 
there  is  no  method  of  calling  them  to  account  but  by 
firlt  removing  tbem;  for  none  can  legally  do  it  but 
thofe  who  arc  put  in  their  place.  As  to  lauds  or  other 
real  property,  as  the  church,  church-yard,  8tc.  they 
have  no  fort  of  intercft  therein  ;  but  if  any  damage  ts 
done  thereto,  the  perfon  only  or  vicar  ftiall  have  the 
action.  Their  office  alfo  is  to  repair  the  church,  and 
make  rates  and  levies  for  that  purpofe:  but  thefe  are- 
recoverable  only  in  the  ecclcliaOical  courts.  They 
are  alfo  joined  with  the  overfet-rs  in  the  care  and 
maintenance  of  the  poor.  They  are  to  levy  a  milling 
forfeiture  on  all  fnch  aa  do  not  repair  to  church  on 
Sundays  and  holidays;  and  are  empowered  to  keep  all 
perfons  orderly  while  there  5  10  which  end  it  has  been 
held  thatneboreh-warden  may  juftify  the  pulling  off 
a  man's  hat,  without  being  goilry  of  cither  an  auauk 
or  a  treipaft.  There  are  alfo  a  multitude  of  other  petty 
parochial  powers  committed  to  their  charge  by  divtrs 
acts  of  parliament. 

CHURCHILL  (Sir  Winften),  the  father  of  the 
great  duke  of  Marlborough,  was  defcended  from  an 
ancient  and  honourable  fan;ily  in  Dorfetfhire.  tie 
was  born  at  Wotton  GUnvile  in  that  county  in  ititot 
and  educated  at  St  Jnhn*s  college  at  Oxford.  He  en- 
gaged in  thecaufc  of  his  unfortunate  fovereign  Cha.  I. 
for  which  he  fufftrcd  frvcrely  in  his  fortune;  and.' 
having  married  while  young,  Elizabeth,  the  daughter- 
of  Sir  John  Drake  of  Athe  in  Dtvoufhire,  Ihc  was 
forced  to  feck  a  refuge  in  her  father's  houfe,  when  Mr 
Churchill's  misfortunes  left  him  none  that  he  could 
call  his  own;  and  there  mod  of  his  children  were 
born.  After  the  rcftoratiou,  he  was  elected  a  burgefe- 
to  ferve  in  parliament  for  the  botoogU  of  Weymouth  j 
and,  in  1669,  his  tnajefty  was  pleafed  to  confer  on  hint 
the  honour  of  knighthood.  The  next  year  he  was 
made  one  of  the  commiflioners  of  claims  in  Ireland  ; 
and  upon  his  return  from  thence,  was  conflituted  one 
of  the  clerks-  comptrollers  of  the  green-cloth  t  birr 
writing  a  kind  of  political  efTay  upon  the  Hiftory  of 
England,  which  gave  great  offence  to  the  parliament, 
he  was,  in  1679,  difffliAed  from  his  pott.  He  was, 
however,  foon  reftored  to  it  again }  and  lited  to  fee-' 
his  elded  furviving  fon  raifed  to  the  peerage,  and  the 
reft  of  his  children  in  a  fair  way  to  promotion.  He 
died  in  r688. . 

Churchill  (John)  Duke  of  Marlborough,  and  - 
prince  of  the  holy  Roman  empire,  a  moft  renowned 
general  and  flatefman,  was  bora  at  Afhe  in  Devon- 
shire in  i6jo.  He  was  eldeft  fon  of  Sr  Winlton 
Churchill,  who  carried  him  to  court  while  very  young, . 
and  where  he  was  particularly  favoured  by  James 
duke  of  York,  afterwards  king  James  II.  when  only  . 

twelve- 
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Ctosrchul. 'twelve  years  of  age.  In  1666,  he  was  made  an  eaftgtt 
'of the  guards  daring  the  liril  Dutch  war;  and  after- 
wards improved  hiitiiclf  greatly  m  the  military  art  at 
Tangier.  In  167I1,  Mr  Churchill  attended"  the  duke 
of  Monmouth  who  commanded  a  body  of  auxiliaries 
in  the  French  fcrvice,  and  was  foen,  after  made  a  cap- 
tain ill  the  duke's  own  regiment.  At  the  liege  of  Ni- 
lacgucn,  which  happened  in  that  campaign,  he  difLin- 
guilhcd  hitnfelf  lb  much  that  he  was  taJtca  notice  of 
by  the  celebrated  marihal  Tnrenne,  who  beftowed  on 
him  the  name  of  the  b«n4f«me  £;;g/ijh>ua>i*.—ln  1673 
he  was  at  the  fiegc  of  Maeftricbt,  where  he  gained 
fuch  appbufe,  that  the  king  of  France  made  Trim  a 
public  acknowledgment  of  his  fcrvice  i  and  the  duke 
of  Monmouth,  who  had  the  direction  of  the  attack, 
told  king  Charles  II.  that  be  owed  his  life  to  Mr 
Churchill's  bravery.  In  1681,  he  married  Sarah  daugh- 
ter and  co-bcirefs  (with  her  lifter  the  countefs  of 
Tyrconnel)  of  Richard  Jenning',  £Tq ;  of  Sandiicb,  in 
Ilertford&ire.  ThedlrJce  of  York  recommended  him 
in  a  very  particalar  manner  to  the  king :  who,  in 
16*2,  created  him  baron  of  Eymouth  in  the  county 
«f  Berwick  in  Scotland,  and  made  him  colonel  of  the 
third  troop  of  guards.  A  little  after  king  James's  ac- 
ceflion,  he  was  created  bsron  Churchill  of  Sandrich  in 
the  county  of  Hertford,  and  made  brigadier-general 
of  his  majefty's  army  in  the  weft;  where,  when  the 
duke  of  Monmouth  came  to  furprife  the  king's  army, 
while  the  carl  of  r'everfliam  and  the  majority  of  the 
officers  were  in  their  beds,  he  kept  the  enemy  in 
play  till  the  king's  forces  had  formed  therr.fdves,  and 
thereby  faved  the  whole  army.  When  James  Ihowed 
an  intention  of  eftablMhing  the  catholic  religion  in 
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Britain,  lord  Churchill,  notwithftanding  the  great  ob- 
ligations he  owed  him,  thought  khis  duty  to  abandon 
the  royal  caufc  j  bat  even  then  did  not  leave  him 
without  acquainting  him  by  letter  with  the  reafon  of 
his  fo  doing.  Lord  Churchill  was  gracioufly  received 
by  the  prince  of  Orange  ;  and  was  by  him  employed 
firft.  to  rc-airemblc  the  troop  of  guards'  at  London, 
and  afterwards  to  reduce  fomc  lately  railed  regiments, 
and  to  new-model  the  army ;  for  which  purpofe  he 
•Was  inverted  with  the  rank  and  title  of  lieutenant-ge- 
neral. In  1689,  he  was  fworn  one  of  the  privy  coun- 
cil, and  one  of  the  gentlemen  of  the  king's  bed-cham- 
ber ;  and  on  the  9th  of  April  following,  was  raifed 
to  the  dignity  Uf  earl  of  Marloorough  in  the  county  of 
Witts.  He  alEfted  at  the  coronation  of  their  ir.ajcfties  j 
and  was  footi  after  made  commander  in  chief  of  the 
Englilh  forces  fent  Uver  to  Holland  ;  and  here  he  firft 
laid  the  foundation  of  that  fame  which  was  afterwards 
fpread  over  all  Europe.  In  1690,  he  was  made  ge- 
neral of  the  forces  fent  to  Ireland:  where  he  made 
the  ftrong  garrifona  of  Cork  and  Kinfale  prifoncrs  of 
war.  The  year  following,  king  William  ihowed  the 
good  opinion  he  had  of  his  conduct,  by  fending  him 
to  Flanders  to  put  all  things  in  readinels,  and  to  draw 
the  army  together  again  (I  his  arrival.  In  169a,  he 
was  difmiiied  from  all  his  employments  ;  and,  not 
long  after,  was  with  fome  other  peers  committed  to, 
the  tower  on  an  accufation  of  high,treafon  ;  which, 
however,  tras  afterwards  found  to  be  a  falfe  and  ma- 
licious report,  die  authors  of  which  werepqnined. 
Marlborough  was  foon  reftorcd  to  favour,  and  in  1698 
was  appointed  governor  to  the  earl  of  GkwccAer; 
Vol.  IV. 


with  this  extraordinary  compliment  fromltngW'illkm,  Cimr.-hi!!. 
«*  My  lord,  make  him  but  what  you  are,  and  my  ne-  *'  * 
phew  will  be  atl  I  wilh  to  foe  him."  The -lame  day 
he  w  as  again  fworn  one  of  the  privy  council ;  and  in' 
July  following  was  declared  cue  of  the  lord  jufticcs  of  ' 
bngland,  for  the  adminiftration  of  the  government,  in 
which  great  truft  he  was  three  times  fuccetfivcly  in  the 
king's  abfence.   In  1701  he  was  appointed  general  of 
the  foot,  commander  in  chief  of  the  Knglilh  forces, 
and  ambaftador  extraordinary  and  plenipotentiary  at 
the  Hague.   Upon  the  accelfion  of  queen  Anne  to 
the  throne,  he  was  elected  into  the  order  of  the  gar- 
ter, declared  capt  ain  general  of  all  her  majefty 's  forces, 
and  fciu  smbauador  extraordinary  and  plenipotentiary 
to  Holland.    After  feveral  conferences  about  a  war, 
he  put  himfelf  at  the  head  of  the  army,  where  all  the 
other  generals  had  orders  to  okey  him.    His  cxplci.-s 
in  the  field  have  been  taken  notice  of  under  the  ar- 
ticle Britain,  n*  349 — 370  :  we  (ball therefore  only 
take  notice  in  this  place,  of  the  rewards  and  honours 
conferred  upon  him  for  thefe  exploits.   After  this  firft 
campaign  he  was  created  marquis  of  Blandford  and 
duke  of  Marlborough,  with  a  penfion  of  L.  -5000  out 
of  the  pott-office,  to  devolve  for  ever  npun  thofe  en- 
joying the  title  of  Duke  of  Marlborough.   In  1703, 
he  met  Charles  III.  late  emperor,  going  to  Spain,  who 
prefented  him  with  a  fword  fet  with  diamonds.  In 
1704,  having  forcedihe  enemy's  lines  at  Schellenberg, 
he  received  a  letter  of  thanks  from  the  emperor  Leo- 
pold, written  with  his  own  hand  ;  an  honour  feldom 
done  to  any  but  wvereign  princes. '  After  the  battle 
of  Blenheim,  he  received  congratulatory  letters  from 
moft  of  the  potentates  in  Europe,  particularly  from  the 
States  General,  and  from  the  emperor,  who  defircd 
him  to  accept  of  the  dignity  of  a  prince  of  the  empire, 
which  with  the  queens  leave  was  conferred  upon  him 
by  the  tide  of  Priuee  of  MUienhtim  in  the  province  ef 
S-vcHm,   After  the  campaign  was  ended,  he  vifitcd 
the  court  of  Pruffia,  where  he  laid  fitch  fchemes  as 
fnfpendcd  the  difputes  with  the  Dutch  about  king 
William's  efface;  which  wife  conduct  caufed  the  whole 
confederacy  to  acknowledge  that  he  had  done  the 
greateft  fervice  potable  to  the  common  caufe.  Upon 
his  return  to  England,  the  queen,  to  perpfetoate  nis 
memory,  granted  the  intereft  of  the  crown  in  the 
honour  and  manor  of  Woodftock  and  hundred  of 
Wotton  to  him  and  his  heirs  for  ever.   In  1705 
he  made  a  tour  to  Vienna,  rtpon  an  invitation  of  the 
emperor  Jofeph  ;  who  highly  carefl'ed  han,  and  made 
him  a  grant  of  the  lordlhip  of  Mildenhcka.  After 
the  campaign  of  1 708,  the  fprakrr  of  the  houfe  of 
commons  was  fent  to  BrulTcls  cn  pnrpofe  to  compli- 
ment him  ;  and  on  his  return  to  Engknd  he  was  again 
complimented  in  the  houfe  of  lords  by  lord  chancellor 
Cowpcr.   All  bis  ferviccs,  however,  and  all  the  ho- 
nours conferred  upon  him,  were  not  fufficicnt  to  pro 
ftrve  him  from  be tng  di -graced.   After  the  change  of 
the  mlniftry  in  1710,  his  intereft  daily  declined  t  and 
in  1712,'  on  the  firft  day  of  the  new  year,  he  was  re- 
moved from  all  his  places.   Finding  all  arts  ufed  to 
render  himobnoxious  in  his  native  country,  he  vifitcd 
his  principality  ofMildenheiin.  and  feveral  towns  in 
Germany  1  after  which  he  returned  to  England,  and 
arrived  thereon  the  day  of  the  queen's  death.  After 
beitio-  welcomed  by  the  nobility  and  foreign  minifters, 
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Churchill,  he  attended  on  king  George  I.  in  his  public  entry 

-'*  \t—t  through  London,  who  appointed  him  captain-general, 

colonel  of  the  firll  regiment  of  foot-guards,  one  of  the 
commillioncrs  for  the  government  of  Cheltea  hoipiul, 
and  mailer-general  of  rhe  ordnance.  Some  years  be- 
fore his  death,  he  retired  from  public  bulmefs.  He 
died  at  Windihr-lodge  in  1722,  aged  73 ;  leaving  be- 
hind him  a  very  numerous  polienty,  allied  to  the  no- 
blcfi.  and  greateit  families  in  the  three  kingdoms.  Up- 
on his  dcmifcall  parties  nuked  in  doing  honour  or  rather 
juilice  to  his  nierh,  and  his  corpfc  was  interred  the 
oth  of  Augoft  following,  with  all  the  folemnity  due 
to  a  perfon  who  had  deleaved  fo  highly  of  his  country, 
in  Weilmiufter-abbey.  The  noble  pile  near  Woud- 
ftock,  which  bears  the  name  of  bJeuhcioi-houfc,  may 
be  jnlU/  Ay  led  his  monument ;  bat  without  pretending 
to  the  gift  of  prophecy,  one  may  venture  toforctel, 
that  his  glory  will  long  furvive  that  ArncTtnre  ;  and 
that  fo  long  as  Britiih  hutories  remain,  or  indeed  the 
hiflories  of  Europe,  his  memory  will  live  and  be  the 
Wat  -a  lo'it  ij'..  wki.h  bv  1.6i-u;s,  wts  rail'ni  to  lie 
the  ftrft  of  nations,  as  during  the  age  in  which  he  lived 
Jie  was  defervedly  cftccmed  the  tirit  of  men.  If  he  had 
foibles,  as  their  are  infeparablc  from  human  nature, 
they  were  fo  hidden  by  the  glare  of  his  virtues  as  to  be 
fcarcely  perceived  or  were  willingly  forgotten.  A 
certain  parafite,  who  thought  to  plcafe  Lord  Iioting- 
brolte  by  ridiculiug  the  ayjriceof  iticDukc,  was  ftopt 
ihort  by  his  Lordmip ;  who  (aid,  "  He  was  to  vary 
great  a  man,  that  1  forget  he  had  that  vice." 

Out  of  a  variety  of*  anecdotes  and  testimonies  con- 
cerning thisilksftrious  pcrl'unage,  collected  in  the  new 
edition  of  the  Biographia  Britannic  a,  the  following  fc- 

lettion  may  fcrirc  to  jlluftrate  mote  particularly  his  cif- 
pofitioit  and  manners. 

One  of  the  firft  things  which  he  did,  when  very 
young,  was  to  purchafc  a  box  to  put  his  money  in  t 
an  indication  this  of  the  economical,  not  to  fay  ava- 
ricious, temper  that  accompanied  him  through  life. 
Dr  Jofeph  Warion  relates,  thar,  on  the  evening  of  an 
important  battle,  the  duke  was  heard  to  chide  his  fer- 
vant  for  having  been  fo  extravagant  as  to  light  four 
candles  in  his  tent  when  Prince  Eugene  came  to  confer 
with  him.  Mr  Tyers,  on  the  other  hand,  men- 
tioned a  circum fiance  which,,  if  well  founded,  re- 
dounds to  his  grace's  generoiity,  though  in  a  diffe- 
rent refpcdl  it  is  much  to  his  difcredit :  It  is,  that 
during  the  rebellion  1715  lie  font  L  1 0,000  to  the 
earl  of  Mar.  We  coniider  the  flory  as  only  a  tradi- 
tional report,  which  has  not  in  itfclf  any  great  degree 
of  probability  ;  anJ  therefore  we  arc  by  no  means  con- 
vinced of  its  trnth.   The  late  Mr  Rkhardfon  junior, 

th-  pirutrr,  huh  rrrorcied  a  [/ca'ba.  iuit-a.rt  ot  ihr. 

duke's  calmneft  of  difpolition ;  for  which,  indeed,  he 
was  always  re  maskable.  "  The  duke  of  Marlborough 
(fays  the  writer),  riding  out  once  with  Commiflary 
Marriot,  near  the  commi Gary's  houfe  in  the  country, 
it  began  to  rain,  and  the  duke  called  for  his  cloak  j 
Marriot  h  iving  his  put  on  by  his  fcrvant  immediately. 
»  The  duke's  fcrvant  not  bringing  the  cloak,  he  called 

for  it  again  ;  but  the  man  was  Hill  puzzling  about  the 
flraps  and  buckles.  Atlaft,  it  raining  now  very  hard, 
the  duke  called  again,  and  afked  him,  '*  what  he  was 
about  that  he  did  not  bring  his  cloak?'  '  Yon  mart 
flay  (grumbles  the  fellow),  if  it  rains  cats  and  dogs, 


till  I  can  get  at  it."  The  duke  only  turned  to  Marriot,  churcSaU 
and  faid,  '  I  would  not  be  of  that  Icllow's  temper."  '  »  ' 
The  duke  of  Marlborough  (adds  Mr  Richardfon)  did 
by  nature  and  conllitution,  what  Seneca  judged  by 
philofophy  ought  to  be  done.  Ugid  tft  fu*re  tgtftrvi 
inn  huarihs  rejfonfii  «r,  tt  <:mtum«ciortm  vuitum,p«gtltts 
et  tomfectibi<s  cxptaii  P 

Dr  Swift,  in  one  of  his  letters  to  Stella,  relates  the 
following  particulars  concerning  the  duke  of  Marl- 
borough. "  1  was  early  this  morning  with  fecrctary 
St  John,  and  gave  him  a  memorial  to  get  the  queen's 
letter  for  the  tnlt-fruks,  who  has  promifed  to  do  it  in 
a  very  few  days.  He  told  me  *  he  had  been  with  the 
duke  of  Marlboruugh,  who  was  lamenting  his  former 
wrong  Heps  in  joining  with  the  Whigs,  and  faid  he 
was  worn  out  with  age,  fatigue,  aud  misfortunes.'  I 
fwear  it  piritd  me;  aud  1  really  think  they  will  not  do 
well  in  too  much  mortifying  that  man,  al. hough  in- 
deed it  is  his  own  malt.  He  is  covetous  as  hell,  a  .d 
ambitious  as  the  prince  of  it  f  he  would  fain  have  beta 
general  for  life,  and  has  broken  all  endeavours  for 
peace,  to  keep  his  greatneis,  and  get  money.  He 
told  1  he  q uce a  '  he  was  neither  covetous  norambitious.' 
She  faid,  '  if  ihc  could  have  conveniently  turned  about, 
foe  mould  have  laughed,  and  could  hardly  lorbear  it  in 
his  face/  He  fell  W  with  all  the  abominable  roeafures 
of  the  late  minillry,  becaufe  they  gratified  him  for 
their  own  defigns.  Yet  he  has  been  a  fuccefsful  gene- 
ral, and  I  hope  he  will  continue  his  command.** 

Various  characters  have  been  drawn  of  the  duke  of 
Marlborough  ;  n.oft  of  which  we  ihall  omit,  as  either 
already  fufiicicntly  known,  or  as  not  meriting  particu- 
lar notice.  That  which  is  given  of  him  by  Dr  Swift, 
in  his  "  HiAory  of  the  four  kit  years  of  theqneen," 
has  al!  the  malignity  and  meannefs  of  a  party  pamph- 
let. It  is  even  fo  foohlh  as  to  infmuate,  thn  the 
duke's  military  accomplishments  were  problematical, 
and  that  he  was  deflitute  of  pcrfonal  courage.  Mr 
Macphcrfon's  character  of  his  grace  is  very  elaborate- 
ly compofed,  and  difplays  no  fmall  degree  of  ability 
and  penetration;  though  it  is  not,  perhaps,  entire- 
ly free  from  prejudice.  The  hillorian  coniidrrs  it 
as  a  fact,  that  lord  Churchill,  at  the  time  of  the 
Revolution,  had  a  dciign  of  placing  his  unfortunate 
matter  king  James  II.  a  prifoner  in  the  hands  of  his 
rival  the  prince  of  Orange.  But  this  fiory  muit  be 
regarded  as  wholly  uuworihy  of  credit.  It  is  found- 
ed upon  foggtftions  and  informations  fo  grumdlefs, 
and  even  ridiculous,  that  it  cannot  deferve  a  formal 
refutation.  On  the  other  hand,  Mr  Macpheifon  has 
done  jufticc  to  the  duke  of  Marlborough's  profecutiou 
of  the  war  in  Flanders,  and  hath  mown  that  he  con- 
ducted it  upon  the  principles  of  found  wifdom  and  good 
policy. 

There  arc  iwo  tcftimonies  to  the  honour  of  the 
dnke'smemory,  by  two  celebrated  noble  writers,  which 
cannot  be  paued  over.  One  is  by  lord  Bolingbroke, 
in  his  letters  on  the  Study  and  life  of  HiAory. 
Speaking  of  the  amfternation  raifed  among  the  allies 
of  the  grand  confederacy  by  the  death  of  king  Wil- 
liam, and  of  the  joy  which  that  event  gave  to  the 
French,  his  lordfhip  obfenes,  that  «<»  fhort  time 
Ihowed  how  vain  the  fears  of  fbmc  and  the  hopes  of 
others  were.  By  his  death,  the  duke  of  Marlborough 
was  raifed  to  the  head  of  the  army,  and  indeed  of  the 
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Churchill,  confederacy:  where  he,  a  new,  a  private  man,  a  fub- 
'  " *  jeft,  acquired,  by  merit  and  by  management,  'a  more 
decided  influence  than  high  birth,  con  Armed  autho- 
rity, and  even  the  crown  or'  Great  Britain,  had  given 
to  king  William.  Not  only  all  the  parts  of  that  vaft 
machine,  the  grand  alliance,  were  kept  more  compact 
and  eutire,  but  a  more  rapid  and  vigorous  motion  was 
given  to  the  whole  >  and;  InAcad  of  ianguifliiug  out 
difailrous  campaigns,  we  law  every  fcene  of  the  war 
fall  of  a&iou.  All  thole  wherein  he 
many  of  thofe  wherein  he  was  not  then 
abbcttor  however  of  their  action,  were 
the  moll  triumphant  fuccefs.  I  take,  with  plcafure, 
this  opportunity  in  doing  jultice  to  that  great  man, 
whofe  faults  1  knew,  whole  virtues  I  admired  ;  and 
whofe  memory,  as  the  grcateft  general,  and  as  the 
greatefl  tuiiiiftcr,  that  oar  country,  or  perhaps  any 
other,  has  produced,  1  honour." 

The  other  teftimoay  to  the  duke's  accompJiuiments 
is  by  the  earl  of  Chefterneld,  in  his  Letters  to  his  Son, 
"  Of  all  the  men  (f»ys  his  lordlhip)  that  ever  I  knew 
in  my  life  (and  I  knew  him  extremely  well),  the  late 
duke  of  Marlborough  poGcfled  the  graces  in  the  high- 
eft  degree,  not  to  fay  cngroflcd  them  :  and  indeed 
he  got  the  moll  by  them  ;  for  I  will  venture  (contrary 
to  the  cuitom  of  profound  hiftorians,  who  always  af- 
fign  deep  caufes  for  great  events)  to  afcribc  the  better 
half  of  the  duke  of  Marlborough  s  greatnefs  and  rkhes 
to  thofe  graces.  He  was  eminently  illiterate  :  wrote 
bad  Engjiftt,  and  fpelled  it  ftill  worfe.  He  had  no 
dare  of  what  is  commonly  called  parts  s  that  is,  he 
had  no  brightnefs,  nothing  fliining  in  his  genius.  He 
had,  mofl  undoubtedly,  an  excellent  good  plain  under- 
standing, with  found  judgment.  But  ihefe  alone  would 
probably  have  raifed  him  but  fomcthing  higher  than 
they  found  him ;  which  was  page  to  king  James  II. 's 
queen.  There  the  graces  protected  and  promoicd 
him :  for  while  he  Was  an  enfign  of  the  guards,  the  du- 
chefs  of  Cleveland,  then  favourite  millrefs  to  king 
Charles  II.  ftruck  by  thofe  very  grace*,  gave  biro 
L.joco;  with  which  he  immediately  bought  an  an- 
nuity for  his  lift  of  L.JOO  a-year,  of  my  grandfather 
Halifax  ;  which  was  the  foundatiou  of  his  fubfequent 
fortune.  His  figure  was  beautiful ;  but  his  manner 
was  irrefiftable,  by  cither  man  or  woman.  It  was  by 
this  engaging  graceful  manner  that  he  was  enabled, 
dn:'ir.£  hi:,  v.vir.  to  r,::,:rct  tlx  vs:  j.jrrin.j 
powers  of  the  grand  alliance,  and  to  carry  them  ou  to 
the  main  objea  of  the  war,  notwhhftanding  their  pri- 
yatc  and  feparatc  views,  jealonties,  and  wrongheaded- 
-  nc.Tcs.  Whatever  court  he  went  to  (and  hewasoftcn 

obliged  ts  go  himfelf  to  fome lefty  and  refraftory  ones), 
he  asconltantly  prevailed,  and  brought  them  into  his 
meafures.  The  penlioitary  Heinfius,  a  venerable  old 
mini/ler,  grown  grey  in  bufinefs,  arid  who  had  go- 
verned the  republic  of  the  United  Provinces  for  more 
than  40  years,  was  abfolutely  governed  by  the  duke 
of  Marlborough,  as  that  republic  feels  to  this  day. 
He  was  always  cool,  and  nobody  ever  obferved  the 
leafl  variation  in  his  countenance  :  he  could  refufe  more 
gracefully  than  other  people  could  crant ;  and  thofe 
who  went  away  from  him  the  mofl  diltatisficd  as  to  the 
ftibftancc  of  theirbnfinefs,  were  yet  perfonally  charmed 
with,  him,  and  in  fome  degree  comforted  by  his  man- 
ner. With  all  his  gentlenefsand  £raccfulucfs,  no  man 


J 


CHU 


living  wa3  more  confeious  of  his  fituatiun,  nor  main-  Chftrikiil 
taincdhis  dignity  beticr."  -  -L 

Aperofidof  the  above  padage  will  convince  ns  of 
the  frivoJotu  turn  of  the  earl  of  Chefttrridd's  mind. 
His  lordiliip,  in  hit  zeal  to  exalt  the  duke  of  Karl.  v 
borough's  external accotr.plifijmcnts,  either  forgets  or 
depreciates  the  Jar  greater  talents  of  which  he  was 
pollened.   There  is  an  observation  neon  the  tobjed  in 
the  Britilh  Biography,  with  which  we  entirely  concur. 
"  That  the  dnkc  of  Marlborough  (fays  the  writer) 
was  eminently  diftjnguilbed  by  the  gracefulncfs  of  his 
manners,  cannot  be  qucftioned  :  but  the  earl  of  Che- 
fterfield  appears  10  have  attributed  too  much  to  their 
influence,  when  be  afcrtbes— the  better  half  of  th«: 
duke  of  Marlborough's  greatnefs  and  riches  to  thore 
graces.    That  the  uncommon  graeefulnefeof  his  man- 
ners facilitated  his  advancement,  and  contributed  to 
the  fuccti's  of  his  negotiations,  may  readily  be  admit- 
ted t  bat  mrely  it  mart  have  been  to  much  higher  dua- 
lities that  he  owed  the  dteem  of  king  William  and  of 
prince  Eugene,  hU  reputation  throughout  all  Europe, 
and  his  many  victories  and  conquefts.  It  was  not  by 
a  polite  exterior  that  he  obtained  his  laurels  at  Sdiri'- 
Icnbcrg,  at  Oudenarde,  at  Rimillies,  and  .it  Blen- 
heim. 

How  much  the  duke  of  Marlborough  has  been  ce- 
lebrated by  our  poets,  is  well  known  by  Addifon's 
"Campaign,"  and  Philips  »  Blenheim."  Mr  i*d- 
difnn,  in  his  Rofamond,  has  properly  aflumed  another 
and  voluntary  occalion  of  pacing  a  fine  compliment  to 
his  grace's  military  expoits,  and  the  glory  by  which 
they  would  be  followed.  Upon  the  duke's  removal 
from  his  places,  an  ode  was  ir.fcribed  to  bim  by  Mr 
Somcrville,  animated  with  all  the  zeal  of  wbiggiih  eti- 
thuliafni,  and  containing  fuuie  pafiages  that  are  truly 
poetical.  Another  ode,  not  much  inferior  in  {pint, 
was  addreffed  to  his  grace,  on  occafiou  of  his  embark- 
ing for  Oftcndin  the  year  1712. 

The  duke  of  Marlborough's  Scots  title  of  Baron 
Eymoutb,  being  to  heirs-male,  died  with  himfdt";  but 
his  Euglilh  title  going  to  his  daughters  and  their  heirs- 
male  went  into  the  Spencer  family,  who  retain  their 
own  furnamc  of  Spencer. 

Churchill  (Charles),  a  celebrated  fatirift,  the 
fon  of  Mr  Charles  Churchill  curate  and  teftfirerof 
St  John's,  WeltmiuAer,  was  educated  at  Wcftminfter 
fchool,  and  received  fomcapplaufe  for  his  abilities  from 
his  tutors  in  that  famous  feminary.  His  capacity, 
however,  was  greater  than  his  applicatit-n,  fo  that  he 
acquired  the  character  of  a  boy  that  could  do  good  if 
he  would.  As  the  (lighted  accounts  of  pcrions  fo 
noted  are  agreeable,  it  may  not  be  amifs  to  obferve, 
that  having  one  day  got  an  exerctfc  to  make,  and 
from  idlenefs  or  Inattention  having  failed  to  bring  it 
at  the  time  appointed,  his  mafter  thought  properto 
chaftife  him  with  fome  fevcrity,  and  even  reproached 
his  ftupidity  j  what  the  fear  of  Jtripes  could  not  effect, 
the  fear  of  fhame  foon  produced,  and  he  bronght  his 
exerrifc  the  next  day,  finilhcd  in  fuch  a  manner,  that 
he  received  the  public  thanks  of  all  the  mailers.  Still, 
however,  his  progrefs  in  the  learned  languages  was 
but  flow ;  nor  is  it  to  be  wondered  at,  if  we  eonfider 
how  difficult  it  was  for  a  flrong  imagination,  fuch  as 
he  was  poiTciTcd  of,  to  conform  and  walk  tamely  for- 
ward in  the  trammels  of  a  fchool  education;  minds 
5  G  a  like 
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ttuiKblU.  like  hisare  ever  Aarting  afide  after  ncwpurfolts  1  dt- 
"  "  ftroas  of  embracing  a  multiplicity  of  amuiing  objects ; 
eager. to  come  at  the  end,  without  the  painful  iuvcflU 
gatian  of  the  means.  In  Jhorr,  for  want  of  proper 
Kill  in  thefe  languages,  he  was  rejedert  from  Oxford, 
whither  his  father  had  fent  him ;  and  probably  this 
might  have  given  occasion  to  the  frequent  invectives 
wc  find  in  his  works  againft  that  moft  rcfpccUblc 
univerfity.  Upon  his  return  from  thence,  he  again  ap- 
plied to  his  Undies  in  Weftminfter  fchool,  where,  at  17 
years  of  age,  he  cor.tra&cd  an  intimacy  with  a  lady., 
to  whom  he  was  married,  and  their  mutual  regard 
for  each  other  continued  for  feveral  years.  At  the 
irfualage  of  going  into  orders,  Mr  Ch-rcbill  was  Dr- 
dair.eil  by  the  late  biihop  of  London,  and  obiained  a 
fmall  curacy,  in  Wales  of  L.30  a-year.  Thither  he 
carried  bis 'wife:  they  took  a  fma.ll  houle ;  and  he 
palled  through  the  duties  of  his  flation  with  alfiduity 
full 
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merit  is  incnnteffable,  and  others  praifed  that  Were  at  Cborrfitlf,. 
that  time  in  no  degree  of  cfteem  with  the  jadkious.  Churtbiag. 
His  next  performance  was  his  ApoUgj  U  the  Criti-  ' '_"  '  — ' 
eat  Revitwm.    This  work  is  not  without  its  peculiar 
merit  j  and  as it  was  written  againft  a  fet  ot  critics 
whom  the  world  was  willing  enough,  to-  blame,  the 
public  read  it  with  their  tifiial  indulgence.   In  this 
performance  he  ihowed  a  particular  happinefs  of 
throwing  his  thoughts,  if  we  may  fo  exprefs  it,  into 
poetical  paragraphs  ;  lo  that  the  fentcr.ee  fwelis  to  the 
break  or  condition,  as  we  find  in  prole.  - 

But  while  his  writings  amufed  the  town,  his  actions 
difguftcd  it.  He  now  quitted  his  wife,  with  whom 
he  had  cohabited  many  years  ;  and  ref:g;:iug  his  gowa 
and  ail  clerical  functions,  commenced  a  complete  man 
of  the  ttrx/i,  got  drunk,  frequented  Jtcwai  and,  giddy 
with  falfe  praifc,  thought  his  talents  a  funtcicnt  atone- 
ment for  all  bis  follies.   In  fome  mcafurc  to  palliate 


and  cheerfutnefs.   Happy  had  it  been  for  him  had   the  abfordities  of  his  conduct,  he  now  undertook  a 

poem  called  AiyAf,  written  upon  a  general  fubject  in* 
deed,  but  upon  falfe  principles  j  namely,  that  what* 
ever  our  follies  are,  w«  ihould  never  attempt  to  con- 
ceal them.  This,  and  Mr  Churchill's  other  poems; 
being  mown  to  Dr  Johnfon,  and  his  opinion  being 
aiked,  he  allowed  them  but  little  merit;  which  be- 
ing told  to  the  author,  he  refolved  to  requite  this 
private  opinion  with  a  public  on?.  Ir.  his  next  poem, 
therefore,  of  the  Chtfi,  he  has  drawn  tins  gentleman 
under  the  character  of  Pompofoj  and  thofe  whq- 
diuiked  Mr  Jolmfcm  allowed  it  to  have  merit.  Mr 


he  continued  there  to  enjoy  the  fruits  of  piety,  peace, 
and  iinipiicity  of  manners.  He  was  beloved  and  c- 
ffeemed  by  his  parilbioncrs ;  and  though  his  fermons 
were  rather  above  the  level  of  his  audience,  they  were 
commended  and  followed.  But  endeavouring  to  ad- 
vance bis  fortune,  by  keeping  a  cyder  cellar,  It  in* 
volved  him  in'  difficulties  which  obliged  him  to  leave 
Wales  and  come  to  London.  His  father  dying  foon 
after,  he  ftepped  into  the  church  in  which  he  had  of- 
ficiated i  and,  in  order  to  improve  his  income,  which 
fcarcely  produced  L.ioq  a  year,  he  taught  young  la- 
dies to  read  and  write  Englifh  at  a  boarding  fchool, 
kept  by  Mrs  Dennis,  where  he  behaved  with  that  de- 
cency and  decorum  which  became  his  profeffion.  His 
method  of  living,  however,  bearing  r.o  proportion  to 
his  income,  he  contracted  feveral  debts  in  the  cuy  ; 
which  being  unable  to  pay,  a  jail,  the  terror  of  indi- 
gent genius,  fecmed  ready  to  complete  his  misfortunes : 
but  from  this  ftate  of  wrctchednefs  he  was  relieved 
by  the  benevolence  of  Mr- Lloyd,  father  to  the  poet 
of  that  name.  Mean  while,  Mr  Lloyd,  the  fon,  wrote 
3  poetical  epjfUe  called  the  Atltrt  which  being  read 
and  approved  by  the  public,  gave  the  author  a  diftin- 
guiihcd  place  among  the  writers  of  his. age.  Thia 
induced  Mr  Churchill  to  write  the  Rt/ciaa.  It  firft 
came  our  without  the  author's  name  ;  but  the  joftneft 
of  the  remarks,  and  the  feveriry  of  the  fame,  foon 
excited  public  curiolity.  Though  lie-  never  difowned 
his  having  written  this  piece,  and. even  openly  gloried 
in  it ;  yet  the  public,  unwilling  to  give  fo  much  merit 
to  one  alone,  afcribed  it  to  a  combination  .of  wits: 
nor  were  Meffrs  Lloyd,  Thornton,  or  Colman,  left 
unnamed  upon  this  occadon.  This  mifplaced  praife 
foon  induced  Mr  Churchill  to  throw  off  the  mafk,  and 
the  fecond  edition  appeared  with  his  name  at  full 
length.  As  the  Rofciad  was  the  firft  of  this  poet's 
performances,  fo  many  are  of  opinion  that  it  is  the 
belt.  In  if  we  find  a  very  clofe  and  minute  difcmTion 
of  the  particular  merit  of  each  performer ;  their  oY-- 
fc&s  pointed  out  with  candour,  and  their  merits 
praifed  without  adulation.  This  poem,  however; 
feems  to  be  one  of  thofe  few  works  which  are  injured 
by  fuccceding  editions  1  when  he  became  popular, 
his  judgment,  began  to  grow  drunk  with  applaufe  ; 


and  we  find,  in  tbe.laucr  editions,  men  blamed  whofc.  turgy  for  this  purpofc. 


Jolmfoa's  only  reply  10  Churchill's  abufc  was,  "  that 
he  thought  him  a  fhallow  fellow  in  the  beginnings  . 
and  could  fay  nothing  worfe  of  him  flill."  The 
poems  of  Night  atid  the  Ghoft  had  not  the  rapid  falo 
the  author  expedied  >  bttt  his  Prophecy  <tf  Feturitte 
foon  made  ample  amends  for  the  late  paroxyim  in  his. 
fame.  In  this  piece,  written  iu  the  fpirit  of  the  fa- 
mous North  Briton,  he  exerted  his  virulent  pen  againft 
the  whole  Scotch  nation  ;  adopting  the  prejudices  of  the 
mob,  and  dignifying  fcnrrility  by  ihe  aid  of  a  poetic 
imagination.  It  had  a  rapid  and  extenfive  falc,  as 
prophciied  by  Mr  Wilkes  ;  who  fsdd,  before  its  pub- 
lication, that  he  was  fure  it  nrnft  take,  as  it  was  at 
once,  porfonal,  poetical,  and  political.    After  its  ap-- 

Earance,  it- was  even  afTcrted  by  hts  admirers,  that 
r  Churchill  was  a  better  Poet  than  Pope.  This 
exaggerated  adulation,  as  it  had  before  corrupted  his  . 
morals,  began  now  to  impair  his  mind  :  feveral  fuc- 
ceed-ng  pieces  were  pnbliffied,  which,  being  written 
without  effort,  are  read  without  pkafure.  His  Co- 
tkam,  Independents,  TheTimes,  fiecm  merely  tohavebcen 
written  by  aman  whoccfired  to  avail  himfclf  of  the  avi- 
dity of  the  public  curiolity  iu  his  favour,  and  are  rather 

aimed  at  the  pockets  than  the  hearts  of  hisreaders  Mr 

Churchilldied  in  1764, of  amiliary  fever,  with  whichhe 
was  feized  at  Bor.logne  in  France,  whither  he  had  gone 
on  a  viftt  to  Mr  Wilkes.  After  his  death  his  pocmswere 
collecled  and  printed  together  In  two  volumes  8vo. 

CHURCHING  ok  women  after  cniizfiBtara'; 
took  its  rife  from  the  Jewifh  rite  of  purification.  In 
the  Greek  church  it  was  limited  to  the  fortieth  day 
after  delivery;  bnt  in  the  weltern  parts  of  Europe  no  . 
certain  time  is  obferved.    There  is  an  office  in  the  1U 
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ehcrcli-      CHURCHYARD,  a  piece  of  ground  adjoining  to  a 
jud  -  church,  fct  apart  for  interment  or  burial  of  chc  dead. 
9      —la  the  church  ef  Rome  they  -arc  blefled  or  confe- 
^Chy'g^-.  crated  w|t^  greai  foleinuity.    if  a  churchyard,  which 
"      has  been  thus  con  fee  rated,  mall  afterwards  be  polluted 
by  any  indecew  action,  orprtfaned  by  the  burial  of  an 
infidel,  an  heretic,  an  excommunicated  or  unbapuzed 
perfort,  it  mud  bt  reconciled;  and  the  ceremony  of  the 
reconciliation  is  performed  with  the  fame  solemnity  as 
that  of  the  bleiftngor  confeeration. 

Churchyard  (Thomas),  a  poet  who  flourished  in 
the  reigns  of  Henry  VIU.  £dv;ard  VI.  queen  Mary 
and  queen  Elizabeth,  was  boi-iiar  Shrewfbury  j  and  in- 
herited a  fortune,  which  be  foon  cxhauftcd  in  a  fruitlefs 
aacndince  on  the  conrt,  by  which  he  only  gained  the 
favour  of  being  retained  a  domeilic,  in  the  family  of 
lord  Surrey;  when,  by  Us  losdlhip's  encouragement, 
he  commenced  poet.  Upon  bis  patron's  death,  he  be- 
took himfelf  to  arms}  wasinmany  engagements j  wait 
frequently  won  11  ded,  and  was  twice  madeprifoner.  He 
published  12  pieces,  which  he  afterwards  printed  toge- 
ther in  one  volume, nit d«r  the  title  oi  Churchyard's  Chips ; 
and  alfo  the  tragedy  of  Thomas  Moubray  duke  of  Nor- 
folk.   He  died  in  1570*- 

CHURLK,  Ceorlb,  or  Carl,  in  the  Saxon  times, 
fignified  a  tenant  at  will,  who  held  of  the  thanes  on 
condition  of  rent  and  fervice.  They  wercoftwoforts : 
one  rented  th*  eftate  like  our  farmers ;  the  other  tilled 
and  manured  the  demcines,  and  were  called  plough- 
men.  See  Ceorib. 

CHURNING,  in  country  affairs,  the  operation  of 
making  butter  by  agitating  milk  in  a  well  known  vcf- 
fel called  a  churn*  For  accelerating  this  operation,  a 
correspondent  in  the  Bath  Society  Papers  recommends 
alitile  diflilled  vinegartobe  poured  into  the  churn ;  and 
the  butter  will  be  produced  man  hour  afterwards.  -  He 
acknowledges,  however,  that  his  experiments  have  not 
as  yet  afcertaincd  the  exact  quantity  of  the  acid  which 
is  ueceflkry  to  the  proper  effect,  nor  the  prccife  time 
of  its  being  mixed  with  the  cream.  Bui  ho  appre- 
hends  a  table  fpoonfur  or  two  to  a  gallon  of  cream  wiH 
be  fciiTicient  ;  nor  would  he  recommend  it  to  be  applied 
till  the  cream  has  undergone  fome  couiiderable  agi- 
tation. His  firft  trial  was  after  the  churning  had  been 
going  forward  half  a  day:  whether  he  obferved  the 
fame  rule  afterwards,  he  does  noifay  ;  but  all  his  trials 
proved  fuccefsful,  the  butter  being  uniformly  obtained 
in  about  an  hour  after  the  mixture. 

•  CHUS,  or  Cfwfch,  ( Bible. )  It  is  « tradition  of  an 
ancient  ftanding,  that  the  Cbm  of  the  Scriptures  de- 
notes Ethiopia,  and  Chufchi  an  Ethiopian;  the  Septua- 
grnt  and  Vulgate  eonftantly  tranflate  it  fr;  and  in 
this  they  are  followed  by  moft  interpreters,  and  by  Jo- 
fephus  and  Jerome.  And  yet  what  Bochart  urges  to 
the  contrary  is  of  no  toconfiderable  weight,  from  Eze- 
kiel  xx ix.  10.  in  which  the  two  oppofite  extremes  of 
Egypt  are  dcligned;  and  therefore  Chm,  whichisoj- 
pofite  10  Syene,  muft  be  Arabia:  hut  this  is  more 
(trongly  pointed  out  by  Xenophon,  by  whom  Ethiopia 
h  faid  to  be  the  foetb  boundary  of  Cyrus's  empire ; 
and  Herodotus  diflin .T-iillics.  between  the  Ethiopians  of 
Ai":.i  .liiL,  Mr.;.-,  c  ■  n  1 :  1  l  1  :iL-  :!■  :■  uu—cr  v.  i;li  the  Ara- 
bians. 

CHYLE,  in  the  animal  economy,  a  milky  fluid  ft- 


crctcd  from  the  aliments  by  means  of  digeflion.  Sec 
Anatomy,  p.  734,  73s. 

CHYLIFICATION,  thefonnstion  of  the  chyle,  or 
the  aft  whereby  the  food  is  changed  into  chyle. 

The  chyle  lias  by  fotnc  authors  been  thought  to  have 
a  grea-*  rcfcinblance  in  its  nature  and  chemical  analyfis 
to  milk.  Thefobject,  however,  hath  as  yet  been  but 
little  inquired  into.    Sec  the  article  Ml  Lie. 

CHYME,  orcHYAtus,  in  the  common  .'ignificaiion 
of  the  word,  denotes  every  kind  of  humour  which  is 
incradated  by  concoction ;  under  which  notion  it  com* 
prebends  all  the  humours  fk  or  unfit  for  prrferving 
and  nouriihing  the  body,  whether  good  or  bad.  It 
frequently  jr.; pons  the  fineft  part  of  the  chyle,  whenfe- 
parated  from  the  fasces,  and, contained  in  the  lacteal 
and  thoracic  dues, 

CHYM1STRY.    Sec  Chemistry.  ' 

CHYMOLOGI,  an  appellation  given  to  fachnata- 
ralitts  as  have  employed  their  time  in  inveftigaiing  ihe 
propertiesof  plants  from  their  tafte  and  fmdj. 

CHYMOSIS,  in  medicine,  the  act  of  making  or 
preparing  chyme.  The  word  comes  !roia^c/*cf,_/5r«i//, 
o(^ta,  fundi),  ♦•  Irnek."  Chymolis,  according  to  fome, 
is  the  fecond  of  the  concoctions  made  in  the  body  ;  Ic- 
ing a  repeated  preparation  of  the  moil  impure  and 
grofs  parts  of  the  chyle,  which  being  rejected  by  the 
lacteais,  is  imbibed  by  the  meferaics,  and  thcr.ee  car- 
ried to  the  liver,  to  be  there  elaborated,  purified,  and 
fubtilized  afrclh.  It  is  of  this,  according  to  Rogers, 
that  the  animal  fpiritsare  formed. 

Chtuosis  is  alio  a  diflortion  of  the  eye-lids,  ariung 
from  an  inflammation;  alfi>  an  inflammation  of  the 
tnnica  cornea  m  the  eye. " 

CHYTLA,  in  antiquity,  a  liquor  made  of  wincacd 
oil,  and  fometimes  ufed  in  divination. 

CHYTRI,  among  the  Athenians,  a  feflival  in  ho- 
nour of  Bacchus  and  Mercury,  kept  on  the  1 31b  of 
the  month  Amheflerion. 

CHYTRIUM  {anc.  geog.)  a  place  in. Ionia,  in 
which  formerly  flood  Clazoinene ;  the  Clazomenisns 
tli rough  fear  of  the  Pernans,  remov  ing  1 10m  the  conti- 
nent m  an  adjacent  ifland  (Paufanias).  Alexander  re- 
duced the  ifland,  by  a  mole  or  canfeway,  to  a  peniu- 
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gcog.),  an  inland  town  of  Cy- 
itium:  famous  for  its  excellent 


CHYTRUS 
prus,  to  the  nortl 
honey. 

CIANTJS  Sinus,  (anc.  gcog.),  a  bay  of  Bithynia, 
named  from  the'  town  and  river  Cius. 

CIBALiE,  ot  Cisalis,  Jane,  geog.),  a  town  of 
Pannonia  Inferior,  on  ar.  eminence,  near  the  lake  Hi- 
ulka,  to  the-  north-weft  of  Sirminm  i  the  country  of 
the  cinperorGratiin,  where  he  was  brought  up  to  rope- 
making:  a  place  rendered  famous  for  the  fnrprifal  and 
defeat  of  Liciniusby  Con  flan  tine. 

CIBBER  (Colley),  a  celebrated  comedian,  drama- 
tic writer,  and  poet  laurcat  to  the  king,  was  born  at 
London  in  1671.  His  father  Cains  Gabriel  Cibber, 
was  a  native  of  Holltein,  and  alkilful  flatuary,  who 
executed' the  baflb  relievo  on  the  ptdeftal  of  tie  mo* 
nubient,  and  the  two  admired  figures  of  lunatics  over 
the  piers  of  the  gate  to  Bethlem  Hofpital  in  Moor- 
fields.  Culley,  who  derived  his  Chriftian  narcc  from 
the  furname  of  his  mother's  family*:  was  intended  for 
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Cilifcer  the  church,  but  betook  himfclf  to  the  flags,  for  which 
t  he  conceived  an  early  inclination  ;  and  he  was  fome 
CitxHo-  timc  before  he  acquired  any  degree  of  notice,  or  even 
v*r»"»-  ,  a  competent  falary.  His  firft  cAay  in  writing,  was 
the  comedy  of  Love's  /aft  Ship,  acted  in  i6of,  which 
met  with  fjecefs :  as  did  his  own  performance  of  the 
chancier  of  the  fop  in  it.  From  that  time,  as  he 
fays  himfelf,  **  My  mufc  and  my  fpoufc  were  fo 
equally  prolific,  that  the  one  was  feldom  the  mother 
of  a  child,  but  in  the  fame  year  the  other  made 
me  the  father  of  a  play.  I  think  we  had  a  dozen  of 
each  fort  between  us  ;  of  both  which  kinds  fome  died 
in  their  infancy,  and  near  att  equal  number  of  each 
were  alive  when  we  quitted  the  theatre."  The 
Carejtfi  Hu.iband,  acted  in  1704,  met  with  great  ap- 
plaife,  and  is  reckoned  his  beft  play  ;  hue  none  was 
of  more  importance  to  him  than  the  Non-jxrw,  acted 
in  1718,  and  levelled  agaiuft  the  Jacobites.  This  laid 
the  foundation  of  the  mifundrrftanding  betweeen  him 
and  Mr  Pope,  raifedhim  tobe  the  hero  of  the  Dunciad, 
and  made  hint  poet  Uoreat  in  1730.  He  then  quitted 
the  ftage,  except  a  few  ocradoual  performances  ;  and 
.died  in  1757.  Cibber  neither  fucceededin  acting  nor  in 
writing  tragedy ;  and  his  odes  were  not  thought  to  par- 
takeof the  genius  or  fpirit  he  mowed  in  his  comedies. 

His  fon  Theophilus,  alfoa  comic  actor  after  him,  was 
born  during  a  great /term  in  1703;  and  after  palTing 
i  life  of  extravagance,  diftrefs,  and  perplexity,  pe- 
riihed  in  another  ftorra  in  nfi,  in  the  patTagc  be- 
tween Dublin  and  England.  Theophilus  married  the 
fitter  of  Thomas  Auguftin  Arne,  the  famous  tuufical 
computer;  who  became  a  celebrated  tragic  act  reft, 
and  whofe  honour  was  ficrificed  to  her  hufband's  ex- 
travagance. 

CIBDELOPLACIA,  in  natural  hi  (lory  ;  a  genus  of 
fpars  debated  by  a  very  large  admixture  of  earth; 
they  are  opaque,  formed  of  thin  cnifls,  covering  ve- 
getables and  other  'nodics,  by  way  of  iucruftratiotis. 

Of  this  genus  wc  have  the  following  fpecies  :  1.  A 
ereytfli-whtte  one,  with  a  rough  furface.  9.  A  whi- 
tilh  brown  one  :  both  thefe  are  friable.  3.  A  hard, 
pale-brown  kind,  which  is  the  ofteocolla  of  the  Ihops. 
4.  The  whitilh  grey  kind,  with  a  fmooth  farfacc: 
this  is  the  nnicoruu  foifile  and  ceratitcs  of  authors, 
t.  The  whitilh  brown  corralloidc  kind. 

CIBDELOSTRACIA,  in  natural  hi.lory,  terrene 
fpars,  deftitute  of  all  brightness  and  tranfparcacc, 
formed  into  thin  pkies,  and  uftially  found  coating  over 
the  fides  of  fiiTurcs,  and  other  cavities  of  ftones,  with 
congeries  of  them  of  great  extent,  and  of  plain  or 
bocroyide  fnrfaces. 

Of  thefe  there  are  uftially  reckoned  feven  kinds: 
the  firft  is  the  hard,  kwni!h-wh:re  cibdeloitracimn, 
found  in  Germany  t  the  fecond  is  the  hard,  whitifh 
eibdeloftraciittn,  with  thin  crafts,  and  a  fmother  for. 
lace,  found  alio  in  the  Harts-fbrefls  in  Germany 1  the 
third  is  the  -hard,  pale-brown  cibdeloftraciiim,  with 
numerous  very  thin  crafts,  found  in  fubtcrranean  ca- 
verns in  many  parts  of  England  as  well  as  Germany  : 
the  fourth  1*  the  whit«,  light,  and  friable  eibdelo- 
Jiracium,  found  alfo  in  Germany,  but  very  rarely  in  any 
part  of  England  :  the  fifth  is  the  light,  hard,  pak- 
'rown  crbdeloftracium,  with  a  fmooth  furface,  found 
in  altnoft  all  parts  of  the  world  :  the  fixth  is  the  whi- 
tifb.  friable  cruftaccous  cibdeloflracium,  with  a  rough- 


er furface,  frequent  in  Germany  and  England ;  and  CiWis 
the  feventhis  the  brownilli-whitc  friable  cibdeloftra-  I 
cium,  with  a  dufty  furface,  found  in  fcvcraJ  parts  of  .  Cic»J». 
Ireland,  as  well  as  Germany. 

C1BOR1A,  in  antiquity,  the  large  hulk  of  Egyp- 
tian beans,  which  are  (aid  to  have  been  fo  large  as  to 
fcrvc  lor  drinking  cups ;  whence  they  had  their  name 
ciicriuM,  ftgnifying  a  cup,  in  the  Egyptian  language. 

C1BOR1UM,  in  cclcliaftical  writers,  the  covering 
for  the  altar.  This  covering  is  fcpported  by  four  high 
columns,  and  forms  a  kind  of  tent  tor  the  cucharift,  in 
the  Romi fh  churches.  Some  authors  call  it  turri)  geft.\  - 
tor/a  and  others  fyxii ;  but  the  pyxis  is  properly  the 
box  in  which  the  eiicbarift  is  prcferved. 

CI  BUS  ferial  is,  in  antiquity, an  entertainment  pe- 
culiar to  a  funeral ;  for  which  purpofe,  beans,  par  Iky, 
lettuce,  bread,  eggs,  lentils,  and  falls  were  in  Die. 

CICADA,  the  Krog-hoppher  or  Flea-LocVST,  VU't 
in  zoology,  a  genus  of  infects  belonging  to  the  order  CXLIX. 
of  hemiptcra.  The  beak  is  inflected  ;  ihc  antenna:  arc 
-fctaccoos;  tiic  four  wings  arc  membranaceous  and  de- 
flected :  and  the  feet,  in  moil  of  the  fpecies,  are  of  the 
jumping  kind.  The  fpecies  are  fifty  one.  The  Iarvx 
of  fevcral  of  this  genus  evacuate  great  quantities  of  a 
frothy  matter  upon  the  branches  and  leaves  of  plants, 
in  the  midft  of  which  they  conftantly  refidc,  probably 
for  (helter  agaiuft  the  fearch  of  other  animals,  to  which 
it  would  become  a  prey.  Nature  has  afforded  this 
kind  of  defence  to  infects  whofe  naked  and  foft  bodies 
might othcrwife  very  ealiiy  be  injured;  perhaps  slfo 
the  mohlure  of  this  foam  may  fcrve  to  fcreen  it  from 
the  fttltry  beams  of  the  fun.  On  removing  the  foam, 
you  djfeoyer  the  larva  concealed  underneath  ;  but  it 
docs  not  long  remain  uncovered.  It  foon  emits  frefh 
foam,  that  hides  it  from  the  eye  of  obfervation.  It  is 
in  the  midrt  of  this  foamy  fubnance  the  larva  goes 
through  its  mctamorpliofis  into  a  chryfalis  and  perfect 
infect.  Other  larvae,  whofe  bodies  are  not  fo  foft,  run 
over  plants  without  any  manner  of  defence,  and  efcapc 
/mm  infects  that  might  hurt  them,  by  the  nimbknefg 
of  their  running,  but  cfpecially  of  theirleaping. 

The  chryfalids,  and  all  the  larva:  that  produce  them, 
differ  little  from  each  other,  only  that  the  former  have 
the  rudiineiv.sof'wings,akindofknob2t  the  place  where 
the  wings  will  afterwards  be  in  the  perfect  infect.  As 
to  other  rcfpe&s,  the  chryfalids  walk,  leap,  and  run  over 
plants  and  trees ;  as  do  the  larva  and  the  frog  hopper, 
which  they  are  10  produce.  At  length  they  through  off 
their  tegume.its  of  chryfalids,  flip  thcirlaft  flongh,  and 
then  the  infect  appears  in  its  utmoft  ftatc  of  perfection. 
The  male  alone  is  then  endowed  with  the  faculty  of  ling- 
ing,  which  it  excrcifes  not  with  its  diroat,  but  with  an  or- 
gan limated  under  the  abdomen.  Behind  the  legs  of 
the  male  arc  obferved  two  valvulx,  which,  raifed  up, 
difcover  feveral  cavities,  fcparated  by  various  mem- 
branes. The  midefle  contains  a  fcaly  triangle.  Two, 
vigorous  mufcles  give  motion  to  another  membrane,' 
which  alternately  becomes  concave  and  convex.  The 
air  agitated  by  this  membrane,  is  modified  within  the 
Other  cavities;  and  by  the  help  of  this  fonorous  initru- 
mcnt,  be  amoronfly  folicits  his  female.  By  pulling 
the  mufcles  of  a  frog-hopper  lately  dead,  it  may  be 
made  to  fmg.  This  infect  begins  its  fong  early  in  the 
morning,  and  continues  it  during  the  heat  of  the  noon- 
tide fun.  Its  lively  and  animated  mufic  is,  to  the 
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Ciad*.  country  people,  a  prefage  of  a  fine  fummer,  a  plcnci- 
1  w  •  fal  harveft,  and  thi  fare  return  of  fpring.  The  cicada: 
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have  a  head  alutoft  triangular,  an  oblong  body,  their 
wings  taltigiated  or  in  form  of  a  roof,  and  fix  legs  with 
which  they  walk  and  leap  pretty  brifkly.  In  the  fe- 
male* at  the  extremity  ©i  the  abdomen  are  feea  two 
large  laminae,  between  which  is  inclofcd,  as  in  a  (heath, 
a  Ipine,  or  lamina,  fomewtut  {Serrated,  which  fcrves 
them  for. the  purpofc  of  depoiiting  their  eggs,  and 
probably  to  link  them  into  the  fubftancc  of  thofc 
plants  which  the  young  larva:  are  to  feed  upon. 

Cicada  feptemd-ctm,  or  Locuft  of  North  America, 
ranks  with  the  cricket  and  grafs-hoppcr,  as  one  genus 
of  infects  belonging  to  the  order  of  hemiptcra,  and  has 
molt  of  the  diltii'.gui.hing  charaderiJUcs  of  the  grafs- 
hopper,  though  its  legs  do  ujt  appear  formed  for  leaping, 
as  it  is  obferved  the  infect  fcidom  remove*  without  n- 
.Jiag  its  wings.— The  characters  of  the  Cicada,  or  A- 
mericau  locuft,  are  thefe :  The  beak  is  tnfiected ;  the 
antenna;  arc  Cetaceous  ;  the  four  wings  are  membra- 
naceous, and  deflected,  and  have  much  the  appear- 
ance of  the  wings  of  fume  of  the  fly  kind  ;  the  tho- 
rax is  cOmprcHcd  and  angulated,  aad  the  feet,  in 
moft  of  the  fpecies,  arc  of  the  jumping  kind. — A 
gentleman  who  obferved  it  in  Peunfyivauia  in  1782, 
gives  the  following  account. 

This  remarkable  infect,  though  but  trivial  attest* 
tion  has  been  given  to  its  hiftory,  appears  as  an  ex- 
traordinary phenomenon  in  the  works  of  creation,  la 
periodical  vifits — its  long  abfence— the  numbers  which 
rife  from  the  earth,  where  they  have,  perhaps,  under- 
gone various  transformations,  wbilft  they  have  bin, 
entombed,  for  thefpace  of  15,  16,  or  even  17  years, 
(for  they  arc  not  always  regular  in  their  vifits)  cer- 
tainly delerve  fome  enquiry. 

«  We  know  not  the  progrefs  of  the  American  locuft, 
through  its  feveral  changes  during  its  long  confinement 
in  the  earth.  I  have  no  doubt  but  it  often  alters  its 
appearance*  and  though  thefe  changes  remain,  as  yet, 
amon^ft  the  arcana  of  nature,  yet  fome  hiterefting  ob- 
fcrvations  may  refult  from  a  purfuit  of  the  enquiry,  as 
far  as  their  laft  appearance,  which  was  in  the  year 
1732,  will  admit  of. 

"  Towards  the  latter  end  of  May,  under  fuch  trees  as 
had  been  planied,  previous  to  their  former  vifit,  the 
ground  was  perforated  ;  fo  as,  in  fome  degree  to  rc- 
fcmble  a  honey-comb ,  and  from  tliefc  perforations,  if- 
faed  an  army  of  thefe  infects ;  which,  if  they  had  been 
endued  with  the  voracioufnefs  of  the  locufts  of  the  caff  , 
snuft  have  fprcad  devaluation  and  terror  throughout  the 
country  they  fixed  upon  for  a  vifit — But  happily  the 
cicada  or  locuft,  in  this  ftate,  is  not  more  injurious  than 
the  fportive  fjmmer  grafs-hoppcr. 

"  The  appearance  of  the  locuft,  when  firft  efcaping 
from  its  earthy  manfion,  is  a  large  amber-coloured 
grub-worm,  about  one  inch  and  an  half  in  length,  and 
about  an  inch  and  half  in  circumference ;  the  feet  arc 
more  ftron^ly  formed  than  thofc  of  the  grafshoppcr, 
and  confiderablyfhorter;— the  infect  fcldom  leaping,  ss 
has  been  before  obferved}— in  the  outer  coveting,  «r 
grub-cafe,  if the  term  may  be  admitted,  near  the  back 
of  the  neck,  begins  an  opening,  which  continues  down 
the  body,  nearly  half  the  length  of  the  infect :  through 
this  opening  the  loctifl  protrudes  ttfclf,  and  appears, 
at  #rft  a  white  coloured  moth,  nearly  rcfembling  a  lilk- 


worm,  in  its  moth  ftate,  though  much  larger.    The  ei«<h 

wings  in  this  tender  ftate  of  the  infect  arc  wonderful-  <  ' 

ly  tolded  in  clofis  rolls  near  thefe  hafis,  fo  exquiiitely 
compact,  that  it  required  feveral  careful  observations,, 
to  comprehend  the  poffibilky  of  the  wings  being  form- 
ed with  the  infect,  as  it  really  appeared  an  aluioft  in- 
Itantaneous  creation,  when  they  u  ere  expanded,  which 
was  performed  by  the  locuft  making  iifuf  w  ith  a  con- 
fide table  force. 

"  When  the  infect  relieves  itfelf  from  the  outer  co- 
vering or  grub- worm  cafe,  the  wings  are  of  the  hue 
of  rich  milk.  In  this  ftate,  the  filaments,  which  add 
ftrength  to  them,  are  of  the  fame  white  colour,  and 
inftead  of  the  tranfparency  which  they  afterwards  oh- 
tain,  they  are  now  remarkably  opaque;  bat  as  looa 
as  the  muifturc  dries  from  off  the  wings  of  the  infect, 
thefe  filaments  become  more  firm,  and  have  a  dark 
brawn  colour  which  approaches  a  black  as  the  locuft 
becomes  liroiigCT. 

**  The  time  when  they  ifluefrom  the  ground,  is  about 
an  hour  or  two  after  fun-fet  t  foon  after  which  they  be- 
gin their  exertions  to  free  thcniftlves  from  the  grub 
cafe,  which  the  ftronger  ones  effect  in  an  hour  or  two. 
—They  remain  on  the  branches  of  the  trees,  which 
they  have  attained,  [before  this  laft  meiaworphofis) 
until  morning,  when  they  are  of  an  high  amber  co- 
lour—have  acquired  their  ftrength,  and  are  able  to 
contend  with  feme  of  their  enemies.  The  weaker 
ones,  and  thofc  who  do  not  leave  the  earth  nil  morn- 
ing, do  not  fo  eaiily  effect  their  transformation,  and 
often  prove  a  delicious  prey  to  the  larger  and  even  the 
fmallcr  birds. 

"  While  in  the  grub- worm  flare,  there  is  a  fifture  in 
the  back  of  the  fltin,  feraeiently  large  to  admit  the  lo» 
cuft  1©  pals  therefrom,  which,  notwithftancing,  is  not 
done  without  great  exertions.  At  the  time  of  their 
leaving  the  grub-cafe,  for  it  cannot  be,  with  proprie- 
ty, termed  a  chryfalis,  life  and  motion  is  ftrong  in 
the  infefl,  even  when  it  is  about  afliiming  its  new  fonr  . 
And  when  we  contidcr  that  every  particular  limb, 
every  part  of  the  body  however  delicately  and  tender- 
ly formed, — and  really  fome  of  tbcm,  at  this  time, 
are  altitoft  inconceivably  thin  and  tender— is  inclo- 
fed  In  a  feparate  cafe,  and  that  thefe  tender  parts 
mnft  be  necemtrily  extricated  from  their  (heaths,  be- 
fore the  i  11  feci  can  enjoy  uninterrupted  freedom,  we 
certainly  feel  our  aflonitomcnt  increafe,  in  obferving, 
that  thofc  fo  elegantly  formed  members  efcape  un- 
injured from  even  the  extremities  of  their  covering- 
—When  this  efcape  is  efFected,  the  infea  leaves  the 
place  where «S  covering  is,  and  refts  at  a  very  Ihort  dif  • 
tancc  from  it, where  it  remains  until  tbemoifturciscva-. 
poratcd  from  its  body.  The  wings,  as  well  as  the  infects, 
wheufirft  protruded  from  thegrubcafe,are  very  moifl  and' 
tender  ;  though  by  degrees  they  dry,  and  become  more 
firm  and  rigid.  But  lhould  any  accident  prevent  the  cicada 
from  a  free  expanfion  of  its  wings,  for  *  conlidcrable 
time  after  the  gmb-cnfe  is  forfaken,  the  poor  infect  is 
doomed  to  remain  either  in  a  ftate  of  total  or  partial 
debility;— for  mould  it  be  lb  weak  as  to  be  unable  to 
expand  its  wings  thoroughly,  while  the  moifture  and 
pliancy  remain,  as  foon  as  they  hecome  dry  and  rigid, 
they  are  fixed  in  that  particular  or  total' want  of  expan- 
fion j  and  in  this  hclplefs  flate,  the  cicada  is  a  certain 
prey  even  to  the  long-applauded  indnftriou*  emmef . 

The 
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Thelbcuft-grub,  rifiiig  from  the  ground,  is  nearly*  fi<d  nntil' about  the  temh  day  of  her  moth  Hate,  fel- 
'  the  colour  of  the  loeuft  when  it  has  attained  its  fall  per-.  dbm  if  ever  feeding  on  any  thing  bat  the  early  dew  1 
fefkion,  though  not  altogether  as  dark ;  its  ftrengih  is  for,  as.  (hey  fiy  in  fneh  numbers,  (and  always  care- 
very  great,  nearly  equalling  chat  of  the  learabsenscar-  lefsly,  without  a  leader,  as  is  ufual  with'  the  caftern 
nifcx  (or  the  beetle  which  forms  the  balls  from  orJ*'l«uita)  were  they  to  feed  on  plants,  the  damage  muft 
dure) :  But  as  it  is  about  to  leave  the  cafe,  it  becomes^  certainly  be  obfervable  :  and  as  ihey  live  in  the  moth 
weaker.  ftate  twelve  or  thirteen  days,  it  is  probable  ihey  have 

•  **  Ac  the  time  of  their  laft  appearance,  an  apple-jree,  a  portion  of  the  dew  cf  heaven  for  their  fuftenance. 
was  approved  of  for  the  theatre  of  my  enquiry  i-^ti  *  Then  they  dry  op  as  the  fiUc-worm  moth,— the  male 

becoming  luperannuated  two  or  three  days  beiore  the 
female.  ■ 

u  Having  pnrfucd  the  loeuft  thro*  hs&veral  moth  fta- 
ges,  the  numerous  offspring  it  has  depofited  in  the  (len- 
der twigs  of  trees,  have  ftill  fbine  claim  to  an  invefti- 
gation.— The  eggs  s  re  of  a  cylindrical  form,  rounded 
at  the  ends,  and  at  e  of  fuch  a  conliltence,  that  thejr 
require  a  hard  pretlare  between  the  fingers  to  crolh 
them.  The  iubftance  within,  as  in  molt  other  fmall 
*gg*>  is  a  white,  tranfparent,  and  vifcous  fluid.  In 
about  the  fpacc  of  fourteen  days,  from  the  time  of  their 
firft  being  left  by  the  parent,  the  egg  produces  a  whi- 
tish infect,  fotnewhat  larger  than  tlit  I; Ik- worm,  when 
frefh  hatched,  which  leaves  the  branch  where  the  neft 
was,  and,  dropping  on  the  ground,  either  enters  into 
the  hole  through  which  the  old  locnit  iUued,  or  turns 
the  earth  alide  afrcfli,  and  entombs  itftlf  there,  to  un- 
dergo the  metamorpltofis  or  its  anceftors. 

"In  digging  wells,  cellars,  &c.  in  America,  infeds 
of  very  dlfierent  appearances  have  been  difcovercd, 
fomc  twenty  feet  deep,  which  have  been  fuppofed  to 
be  of  this  fpecies — others  have  been  difcovercd  nearer 
the  farface,  of  which  no  doi:bt  remains  but  lhat  ihey 
are  the  grab  of  the  loeuft — and  early  in  the  Ijpring, 
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though  it  miift  have  been  very  fmall  at  the  time  of  their 
former  vifit,  yet,  having  carefully  collected  the  grabs 
which  came  up  under  its  branches,  the  firft  evening  1 
numbered  500*  which  I  removed  ;  the  fecond  evening 
690  more  had  made  their  appearance,  and  the  third 
evening  upwards  of  400.  Several  fl  ragglers  remained, 
who  were  neglected,  as  the  numbers  were  already 
•fumcicutly  great  to  claim  my  whole  attention. 

Two  or  three  days  after  their  adorning  the  moth 
ftate,  the  air  refbonded  with  their  notes,  which  were 
re-echoed  cither  on  the  wing,  or  on  the  branches  of 
the  trees  indifcnminately.  Thefe  notes,  expieffive 
as  thofc  of  the  feathered  fongtltrs,  proved  a  call  to 
conrtihip.  The  power  of  Jong,  which  fomenhat  re- 
fern  bled  the  noife  of  a  Aocktng-loom,  was  confined  to 
the  male — which  it  was  eafy  to  dil'covcr  was  produ- 
ced by  iuf.ating  air  into  his  body,  and  cxprcHing  it 
through  two  fmall  apertures,  placed  a  little  below  the 
bale  of  his  wings  ; — thefe  holes  lead  from  a  mufical  ta- 
ble, on  each  fide  of  which  are  live  or  fix  thin  bars, 
connected  by  exqtiiliccJy  fine  membranes  ;  which,  du- 
ring the  time  of  fo.ig,  maintain  a  continual  vibration. 
Like  the  grafshopper,  the  loeuft  very  fcldcni  [ports  its 
focial  call  withoat  a  refponfe  from  almoft  all  the  males 


within  hearing;  and  frequently  When  the  courifhip  previous  to  their  affij mi ng  the  moth  flare,  the  plough^ 

has  obtained  his  mate's  approbation,  an  intruder  allured  iharc  often  funiifhes  the  blackbird,  which  follows,  the 

by  the  concert,  which  is  eafdy  diftingnifhed,  challen.  ploughman,  with  a  rich  repaft  of  them ;  for  which, 

;es  the  hero  to  combat,  and  the  fight  is  often  long  and  by  his  clamours  and  flutterings,  he  endeavours  to  ex- 

efperate— as  the  victory  always  confers  au  iiucrcfting  prefs  his  obliga:ions.    Varieties  of  this  genus  appear 
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reward.* 

"  Wlien  gelation  is  fully  aceomplifhed,  which  is  ge- 
nerally two  or  three  days  after  they  have  aflumed  the 
flying  ftate,  the  female  prepares  to  depofu  her  burden  ; 
end  although  her  body  docs  not  appear  greatly  diftend- 
eJ,  yec  ftie  generally  lays  about  r4o  eggs. — The  egg 
is  of  a  white  colour,  and  about  a  line  in  length,  and 
one-third  of  a  line  in  diameter.  Nature  has  wonder- 
fully provided  her  with  an  inflrument  in  her  tail, 
fomewhai  refcmbling  a  two-edged  fword,  which,  like 
the  grafshupper,  flie  can  fheath  and  iinfhearh  at  plea- 
fure  :  with  this  "me  perforates  the  tender  twigs  of  fuch 
trees  as  will  afford  a  convenient  nidus  for  the  eggs, 
and  dcpofics  them  by  14  or  ij,  under  the  bark,  in  the 
form  of  the  letter  V;  and  fometimes  lhe  pierces  thro' 
a  twig  one-fourth  of  an  inch  thick. — After  (he  has 
carefully  depoiited  her  eggs  in  the  fmaller  branches, 
a  Hidden  blaft  of  wind  frequently  lops  the  branch  fhe 
has  chofen-fbr  their  refidencc. 


annually,  they  arc  in  general  mueh  larger  thai)  the 
cicada  fepremdecim,  and  of  a  grey  Ma  caft ;  the  dark 
brown  or  amber  colour  which  t?ie  others  have,  appear- 
ing in  thefe  mottled  with  a  dirty  white." 

CICATRICULA,  among  natural  hiftorhns,  de» 
notes  a  fmall  whhifhfpeckin  the  yolk  of  an  egg,  fuppo- 
fed to  be  the  firft  rudiments  of  the  future  chick. 

CICATRIX,  in  furgery,  a  little  fcam  or  elevation 
of  callous  flefh  riling  on  the  ikin,  and  remaining  there 
after  the  healing  of  a  wound  or  ulcer.  It  is  commonly 
called  a  /car. 

CICATRIZANTS,  in  pharmacy,  medicines  which 
aflift  nature  io  form  a  cicatrix.  Such  arc  Armenian 
bole,  powder  of  tutty,  8cc. 

Cicacrizantsarc  othcrwifc  called  eftheretia,  epuhtia^ 

incarnatives,  aegluthiants ,  &c. 

CICCA,  in  tetany;  a  genus  of  the  teirandria or- 
der, belonging  to  the  monoecia  clafs  of  plants.  The 
male  calyx  is  tetraphylloos  }  there  is  Ho  corolla :  the 


"  It  is  thus  that  the  parent  provides  for  a  fucceffion  of  female  calyx  irypbyUousj  no  corolla  j  four  flylcsj  tht 
the  fpecies,  in  which  employ  merit  flie  is  generally  bu«  capfule  quadricoccmis,  or  four  berried. 

CICELY, 


*  Mas  etfeminioa  Cicada  in  coito  xque  acGryfli  fpecies]  adco  nrniher  uniti,  ut  fine  corporum  mutilatlone 
feparari  millo  modo  po.Tint;  et  in. hoc  Hamper  boras ftiulta*  remanent,  donee foecnudauonis opus perfectuin  lit. 
Per  hicos  firmher  iic  iwiti  f«pc  voliiani,  ct  complnrcs  fimul  in  coufpectu  apparent. 
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CICELY,  in  botany,  the  Englilh  name  of  a  fpecies 
of  chaBrophyllum.    Sec  Chjsrophtllum. 

CICER,  or  Chick-pea,  in  botany:  A  genus  of 
the  decandria  order,  belonging  to  the  diadelphia  clafs 
of  plants  ;  and  in  the  natural  method  ranking  under 
th  e  Papilhnact*,  or  jad  order.  The  calyx  it  quinquc- 


yartite,  as  long  as  the  corolla,  with  its  four  uppcrmoft.  known  in  Britain. 


fegroents  incumbent  on  the  vcxillum  :  the  legumen  is 
rhombo'sdal,  turgid,  and  Jifpermous.  There  is  but  one 
fpecies,  which  produces  pcafe  fliaped  like  the  common 
ones,  but  much  fmaller.  They  are  much  cultivated  in 
Spain,  where  they  arc  natives,  being  one  of  the  ingre- 
dients in  their  olios  i  as  alfo  in  France  ;  but  are  rarely 


Cicer. 
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